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Stormwater Division

MEMORANDUM

DATE: March 13,2010

TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services

F''ROM: Jo Anna Ripley, Stormwater

PO: 270712

RE: Files Approved for Scanning

General File ID or BMP ID: pC175

PIN: 3240r00026C

Subdivision, Tract, Business or Owner
Name (if known):

Property Description:

Site Address:

Box 7

Williamsburg Plantation and Virginia Department of
Transportation (VDOT)

Williamsburg Plantation Section 5

4870 Longhill Road

Drawer: 4

Agfeements: (in tite s of scrn datO N Book or Doc#: Page:

Comments

THIS FACILITY IS NOT ACTUALLY ON INDICATED PIN: IT IS ADJACENT TO HUMELSINE PARKWAY EAST (ROUTE I99E)
BEHIND INDIAN FIELDS WAY. This project was ajoint venture between Williamsburg Plantation and VDOT. VDOT SWMF G. VDOT
Proj 0199-047-F30; PE-103; RW-2
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BURG
5" UNTTS 97

F'OR

.EURC PLAhITATIOI{ ) I }Nq

1l

vlclNlTY rr'rnp (APPROX. SCALE 1"=1000')

DATE: AUGUST 23, 2000
REVISED: NOVEMBER 16, 2000

PROJECT NO.:7555-12
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5 s/4/o1 REVISED pER JCSA CoMMENTS DATED 5/1/01 CBR
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AES CONSULTING ENGINEERS
Engineering, Surveying, and Planning

5248 Olde Towne Road, Suite 1

WILLIAMSBURG, VIRGIN IA 23188

Phone: (7571253-0040
Fax: (7571 220-8994

ATTN: Scott Thomas, P.E.

co.:
Address:

JCC Enviromental Division

WE ARE SENDING YOU THE FOLLOWING ITEMS:

! Original(s) [ erinqsl

[] Copy of lette(s)

I Plan(s)

IffiEROFTMN$M[ffiAt

X Attached
n Under separate cover via

n Specification(s) n Change Order

X Other: Construction Certification

Yk:vt.
, gd 

l:or,r.l
No"{@t :
7555-12- -2

RE
Williamsburg Plantation Section 5

SMP (VDOT Facility "G")

S/Prla3 *Ea ?L l7{

COPIES DATE No. of Paqes DESCRIPTION

1

1

8
2

Construction Certification
Record Drawings

THESE ARE TRANSMITTED as checked below:

I Foryourapproval

E roryouruse

n other:

REMARKS:

E for your signature

E ns you requested

n For review and comment

! As requested by:

lf enclosures are not as noted, kindly notify us at once.

File name: S:UOBS\7555\12 Section 5\Wordproc\Document\755512bmpt.dmPage 1 of 1

Form Rev. 7/02



James City County, Virginia
Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification

Standard Forms & Instructions

Contents
Record Drawing and Construction Certification Forms

Section I - Site Information
Section 2 - Construction Information
Section 3 - Owner / Designer / Contractor Information
Section 4 - Professional Certifications
Section 5 - Certification Requirements and Instructions

Record Drawing Checklist

Page

I
2

2
5

4

I.
[.
III.
IV.
V.
VI.
VII.
VIII.
x.
X.
XII.
XIII.

Methods and Presentation (Required for All Facilities)
Minimum Standards (Required for All Facilities)
GroupA-WetPonds
Group B - Wetlands
Group C - Infiltration Practices
Group D - Filtering Systems
Group E - Open Channel Systems
Group F - Extended Dry Detention
GroupG-OpenSpaces

6
6
8

9
l0
ll
t2
t3
t4
l5
l5
t6

Storm Drainage Systems
Other Systems
References

(Associated with BMP's Only)

Issue Date
February 1,2001



James City Countyo Virginia
Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification Forms

(Note: In sccordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter
23, Section 23-10(4), BMP's shall be designed and constructed in accordance with the manual entitled
James City County Gaidelinesfor Design and Construction of Stormwater Management BMP's.
Erosion and sediment control policy and approved plans generally require that at the completion of the
project and prior to release of surety, an "us-built" plan prepared by a registered Professional
Engineer or Certi/ied Land Sumeyor must be providedfor the drainage systemfor the project,
including any Best Management Practice (BMP) facililies. In addition,for BMPfacilities involving
the construction of an impounding structure or clam embunkment, certiJication is required by a
Professional Engineer who has inspected the stracture during its construction. Currently there are
over 20 water quality type BMP's accepted by the County.)

Section I - Site Information:

Project Name:
Structure/BMP Name:
Project Location:
BMP Location:
County Plan No.:

Williamsburs Plantation Section 5
SMP (VDOT Facility "G")
4370 Lonshill Road
Between Indian Fields Way & Route 199

- 103 -00

Project Tlpe:

Nearest Visible Landmark to SWM/BMP Facility:

Nearest Vertical Ground Control (if known):

n JCC Geodetic Ground Control n USCS
Station Number or Name:

! Temporary

X Residential

fl Commercial

fl Institutional
n pubtic

! other

I Business

n ornce
I Industrial

I Roadway

Tax Map/Parcel No.:
BMP ID Code (if known):
ZoningDistrict:
Land Use:

Site Area (sf or acres):

RTE. I99

Limited Residential R-2

(32-4)(r-266)

1.5 +/- Ac.

Brief Description of Stormwater Management/BMP Facility: Upsrade of existine VDOT BMP to include drainage from southeast
area of Williamsburg Plantation.

Datum or Reference Elevation: 49.33

Control Description: Top of the Outlet Structure

Control Location from Subject Facility: _

Page 1 of 16

n eruitrary I other



Section 2 - Stormwater Manasement / BMP Facilitv Construction Information:

PreConstruction Meeting Held for Construction of SWM/BMP Facility: X yes n No n Unknown
Approx. Construction Start Date for SWM/BMP Facility: lanuary,2002
Facility Monitored by County Representative during Construction: X yes I No ! Unknown
Name of Site Work Contractor Who Constructed Facilitv: Georse Nice & Sons
Name of Professional Firm Who Routinely Monitored Construction: FES
Date of Completion for SWM/BMP Facility: May,2002
Date of Record Drawine/Construction Certification Submittal:

(Note: Record Drawing and Construction Certi/ications are required within thirty (30) days of the
completion of Stormwater Management and/or BMPfacility construction. Record Drawings and
Construction CertiJications must be reviewed and approved by the James City County Environmental
Division prior tofinal inspection, acceptance und hond or surety release.)

Section 3 - Owner / Designer / Contractor Information:

Owner/Developer: (Note: Site Owner or Applicant responsible for development of the project.)

Name: Virginia Department of Transportation
MailingAddress: WilliamsburgResidency

4451 Ironbound Road, Williamsburg, Virginia 23185
BusinessPhone: (757\253-4832 Fax:(757)253-5148
Contact Person: Jim Brewer

Design Professional: Qtlote: Professional Engineer or Certified Land Sumeyor responsible for the design and
preparation of plans and specifications for the Stormwater Management / BMP facility.)

FirmName: AES
Mailing Address: 5248 Olde To]yne Road

Williamsburs, VA 23188
BusinessPhone: (757\253-0040
Fax: (757)220-8994
Responsible Plan Preparer: Charles Records
Title: Proiect Engineer
Plan Name: Williamsburs Plantation Sections
Firm's Proiect No. 7555-12
Plan Date: 8123100 Rev. 10/16100

Sheet No.'s Applicable to SWM/BMP Facility: I I 11 I I I

BMP Contractor: Qt{ote: Site llork Contractor directly responsible for construction of the Stormwater
Management / BMP facility.)

Name: George Nice & Sons

Mailine Address: 143 Skimino Road
Williamsbure. VA 23188

Business Phone: (757\ 565-2885
Fax: (757) 565-1526
Contact Person: Ray Nice
Site Foreman/Supervisor:
Specialty Subcontractors & Purpose (for BMP Construction Only):

Page 2 of 16



Section 4 - Professional Certifications:

Certiffing Professionals: (Note: A Registered Professional Engineer of Certified Land Surveyor is responsiblefor
preparation of a Record Drawing, sometimes referred to as an As-Built plan, for the
drainage systemfor the project including any Stormwater Management/BMP Fqcilities.
A Registered Professional Engineer is responsiblefor the inspection, monitoring and
certification of Stormwater Management / BMP facilities during its construction.)

Record Drawing and Construction Certifications for Stormwater Management / BMP Facilities

Record Drawing Certification

FirmName: AES
Mailing Address: 5248 Olde Towne Road

Williamsburg, VA 23188
Business Phone:

Fax:

(7s7)2s3-0040
(7s7)220-8994

Name: Richard A. Costello, P. E.
Title: President

Signature:
Date:

I hereby certify to the best of my knowledge
and beliefthat this record drawing represents the actual
condition of the Stormwater Management / BMP
facility. The facility appears to conform with the
provisions ofthe approved design plan, specihcations
and stormwater management plan, except as specifically
noted.

Virginia Registered Professional Engineer
Or Certified Land Surveyor

Construction Certification

FirmName:
Mailing Address:

Business Phone:
Fax:

Name:
Title:

Signature:
Date:

I hereby certify to the best of my knowledge
and beliefthat this record drawing represents the actual
condition of the Stormwater Management / BMP
facility. The facility appears to conform with the
provisions ofthe approved design plan, specifications
and stormwater management plan, except as specifically
noted.

PREVIOUSLY SUBMITTED

Virginia Registered
Professional Engineer

(Seal) (Seal)



STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Keyfor Checklist is asfollows: fr( Acceptable N/A Not Applicable Inc Incomplete)

I. Methods and Presentation: (Requiredfor all Stormwater Management / BMP facilities.)

XX l. All constructed facilities meet approved design plans, unless otherwise shown. Record
information or deviations from approved design plan shown in clearly annotated format and,ior
boxed beside design values.

XX 2. Elevations to the nearest 0. I' unless higher accuracy is needed to show positive drainage.

XX 3. All plan sheets labeled with "RECORD DRAWING" in laree text in lower risht hand corner
(Approved County Plan Number and BMP ID Code can be included if known).

XX 4. All plans sheet revision blocks modified to indicate date and record drawing status.

XX 5. All plan sheets have certification statements and certi$ing professional's signature and seal.

il. Minimum Standards: (Requiredfor all Stormwater Management / BMP facilities, as applicable.)

XX l. All requirements of Section I (Methods and Presentation) apply to this section.

XX 2. Plan Views: Show general location, arransement and dimensions. Location and alimment shall
generally match approved design plans.

XX 3. Profile or elevations along top or berm of the facility. At a minimum, elevations are required at
each end, at intervals not to exceed 50 feet and where low spots may be present. Top of
embankment or berm elevations must be no less than desisn elevation plus any settlement
allowances.

XX 4. Top widths, berm widths and embankment side slopes.

XX 5. Show length, width and depth offacility or grading, contours or spot elevations as required to
veriff permanent pool and design storage volumes were met or were reasonably close to the
approved design. Evaluation ofas-built grading, contours, spot elevations, or cross-sections, may
be necessary by the professional to ensure approved design configurations, depths and volumes
were closely maintained. If grading or elevations are significantly different from the approved
plan, the Environmental Division shall be contacted immediately to determine whether the
variation is acceptable or whether further evidence will be required. Facilities which do not
closely resemble approved plan grades, elevations or configurations may require regrading by the
Contractor; check volumetric computations; and/or a check hydraulic routing to ensure approved
design water surface elevations, discharges or freeboard were closely maintained.

XX 6. Cross-section of the embankment through the principal spillway or outlet barrel. Must extend at

least 100 ft. downstream ofthe pipe outlet orto recorded site property line, whichever is closer.
Proper correlation is required between principal spillway (control structure) crest, emergency
spillway crest, orifice and weirs and the top of the dam or facility. All elevations and dimensions
must reasonably match the design plan or be sequentially relative to each other and the facility
must reflect the required design storage volume(s) and/or design depth.

XX 7. Profile or elevations along the entire centerline of the emergency spillway. Emergency spillway
may be steeper, but no flatter or narrower than design.

XX 8. Elevation of the principal spillway crest or outlet crest of the structure

Page 6 of 16



XX 9. Primary control structure (riser) diameter or dimensions, height, type of material and base size.
Indicate provisions for access that are present such as steps, ladders, etc.

XX 10. Dimensions, locations and elevations of outlet orifices, weirs, slots and drains.

N/A 1 I . Type and size of antlvortex and trash rack device. Height, diameter, dimensions, bar spacings (if
applicable) and elevations relative to the principal spillway crest. Indicate if lockable hatch is
present or not.

XX 12. Type, location, size and number of anti-seep collars or documentation of other methods utilized for
seepage control. May need to obtain this information during construction.

XX 13. Top of impervious core embankment, core trench limits and elevation of cut-offtrench bottom.
May need to obtain this information during construction.

XX 14. Elevation of the principal spillway barrel (outlet pipe) inlet and outlet invert.

XX 15. Outlet barrel diameter, length, slope, type and thickness class of material and type of flared end
sections, headwall or endwall.

XX 16. Outfall protection dimension, type and depth of rock and if underlain filter fabric is present.

N/A 17. BMP interior and periphery landscaping zones conform with arrangements and requirements of
the approved design plan.

N/A 18. Maintenance plan taken from approved design plan transposed onto record drawing set.

N/A 19. Fencing location and type, if applicable to facility.

XX 20. BMP vicinity properly cleaned of stockpiles and construction debris.

XX 21. No visual signs of erosion or channel degradation immediately downstream of facility.

XX 22. Any other information formally requested by the Environmental Division specific to the
constructed SWM/BMP facilitv.

Page 7 of 16



STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key for Checklist is as follows: XX Acceplable N/A Not Applicable Inc Incomplete)

VlI. Group F - Extended Dry Detention (Includes F-l Timber l\alls; and F-2 Dry Extended Detention
with Forebay)

XX F I . All requirements of Section II, Minimum Standards, apply to Group F facilities.

XX F2. Basin bottom has positive slope and drainage from all basin inflow points to the riser (or outflow)
location.

N/A F3. Timber wall BMP used in intermittent stream only. (ie. Prohibited in perennial streams.)

Inc F4. Forebay provided approximately 20 ft. upstream ofthe facility. Forebays generally 4 to 6 feet in
depth.

N/A F5. A reverse slope pipe, vertical stand pipe or mini-barrel and riser was provided to prevent clogging

XX F6. Principal spillway and outlet barrel provided consisting of reinforced concrete pipe with O-Ring
gaskets for watertight joint construction.

N/A F7. Mini-barrel and riser, if used, contains a removable trash rack to reduce clogging.

XX F8. Low flow orifice, if used, has a minimum diameter of three (3) inches or two (2) inches if internal
orifice control was utilized and a small, cage type extemal trash rack.

N/A F9. Timbers properly reinforced or concrete footing provided if soil conditions were prohibitive.

N/A Fl0. Timber wall cross members extended to a minimum depth of two (2) feet below ground elevation.

N/A Fl l. Protection against erosion and scour from the low flow orifice and weir-flow trajectory provided.

XX Fl2. Stilling basin or standard outlet protection provided at principal spillway outlet.

XX F I 3. Adequate, direct access provided to the facility. Access corridor to facility is at least ten ( I 0) feet
wide, slope is less than twenty (20) percent and appropriate stabilization provided for equipment
and vehicle use. Access extends to forebay, standpipe and timber wall, as applicable.

N/A F14. No visual signs of undercutting of timber walls or clogging of the low orifice were present.

XX Fl5. No visual signs of erosion or channel degradation immediately downstream of facility.

XX F16. No visible signs of accumulated silt/sediment were present in the facility following construction or
altemately, accumulated silVsediment was properly removed and no adverse affects to the
function ofthe facility are anticipated.

CURRENTLY FUNCTIONING AS A SEDIMENT BASIN.



STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key for Checklist is as follows: D{ Acceptable N/A Not Appticable Inc Incomplae)

X. Storm Drainage Svstems (Associated with BMPos Onlv)

(lncludes all incidental stormwater drainage conveyance systems associated with SIItM/BMP facilities
such as onsite or offsite storm drains, open channels, inlets, manholes,junctions, outlet protections,
deflectors, etc. These facilities are external to the treatment function of, but are directly associated with
drainage to and/or from a constructed SllrM/BMP facility. The intent of this portion of the certification is
to accurately identifu the type and quantity of inflow or outflow points associated with the facilityforfuture
reference. The Professional may use his/her own discretion to determine inclusive facilities to meet the
intent of this section. As a general rule, storm drainage systems would include incidental facilities to the
nearest access structure upslope or downslope from the normal physical limits ofthe facility or 800feet of
storm drainage conveyance system length, whichever is less.)

XX SDl. All requirements of Section II, Minimum Standards, apply to Storm Drainage Systems.

XX SD2. Horizontal location of all pipe and structures relative to the SWM/BMP facility.

XX SD3. Type, top elevation and invert elevation ofall access type structures (inlets, manholes, etc.).

XX SD4. Material type, size or diameter, class, invert elevations, lengths and slopes for all pipe segments.

XX SD5. Class, length, width and depth of riprap and outlet protections or dimensions of special energy
dissipation structures.

XIt. Other Systems (Includes any non-typical, specialty, manufactured or innwatiye stormwater
management/BMP practices or systems generally accepted for use as or in
conjunction with other acceptable stormwater management / BMP practices.
Requires eyidence ofprior satisfactory industry use and prior Environmental
Diyision approval, waiver or exception.)

N/A Ol.

N/A o2.

All requirements of Section II, Minimum Standards, apply to this section.

Certification criteria to be determined on a case-by-case basis by the Environmental Division
specific to the proposed SWM/BMP facility.

Page 15 of 16



AES CONSULTING ENGINEERS
Engineering, Surveying, and Planning

5248 Olde Towne Road, Suite 1

WILLIAMSBURG, VIRGINIA 231 88

Phone: (7571253-0040
Fax: (757) 220-8994

ATTN: Scott Thomas, P.E.

co.:
Addras:

JCC Enviromental Division

WE ARE SENDING YOU THE FOLLOWING ITEMS:

I Originat(s) [l erintls;

[1 Copy of letter(s)

n Phn(s)

IHffiEROFTMN$MilffiAI

XlRttacneo
I Under separate cover via

I Specification(s) ! Cnange Order

X Otner: Construction Certification

DATE
3t27t03

JOB NO.
7555-12

FROM:
Bruce Abbott

RE
Williamsburg Plantation Section S

SMP (VDOT Facility "G")

coPtEs DATE No. of Paqes DESCRIPTION
1

1

I
2

Construction Certification
Record Drawings

THESE ARE TRANSMITTED as checked below:

X foryourapproval

! For your use

flother:

REMARKS:

! for your signature

I ns you requested

I for review and comment

I ns requested by:

lf enclosures are not as noted, kindly notify us at once,
File name: S:UOBSV555\'12 Section 5\Wordprm\Document\755512bmpt.docpag€ 1 of 1

Form Rev. 7/02
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James CitY CountY' Virginia

Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and construction certification

Standard Forms & Instructions

Contents
Record Drawing and Construction Certification Forms

Section I - Site Information
Section 2 - Construction Information
Section 3 - Owner / Designer / Contractor Information

Section 4 - Professional Certifications
Section 5 - Certification Requirements and Instructions

Page

I
2
2
aJ

4

Record Drawing Checklist
(Required for All Facilities)
(Required for All Facilities)

6
6
8

9
l0
1l
t2
13

l4
l5
l5
l6

I.
[.
m.
IV.
V.
VI.
vII.

Methods and Presentation
Minimum Standards
GroupA-WetPonds
Group B -Wetlands
Group C - Infiltration Practices

Group D - Filtering SYstems

Group E - Open Channel SYstems

VIII. Group F - Extended Dry Detention

IX- Group G - OPen SPaces
(Associated with BMP's OnlY)x.

xu.
XIII.

Storm Drainage SYstems

Other Systems
References

Issue Dute
February 1,2001
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James CitY CountY' Virginia
Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and construction certification Forms

(Note: In accordance with the requirements of the Chesapeake Bay Presemation Ordinance, Chapter

23, Section 23-10(4), BMP's snaL Oe designeh and consiucted in accordance with the manual entitled

fames City County Guidelines for Desigi and Construction of Stormwater Management BMP's'

Erosion und sediment control-policy oid opproned plans generally require 
-that 

o! ln completion of the

project and prior to release of ,*rry, an 'as'buitt; plan prepared by a registered Ptofessional

Engineer or Certilied Land Sumeyor must be providedfot th-e dtainage slstemfor,the proiect'

inctuding any Best Management Ptac*e @ptp) TaamUs' In addition,for BMPfacilities involving

the construction of an imlounding syucture or'io embankment, certification is-required by a

professi.onal Engineer wlho has inspected rhe structure during its construction. Currently there are

ovir 20 water quality type BMP's accepted by the County')

Section 1 - Site Information:

Project Name:
Structure/BMP Name:
Project Location:
BMP Location:
County Plan No.:

Project Type:

Nearest Visible Landmark to SWM/BMP Facility:

Nearest Vertical Ground Control (if known):

K Residential

I Commercial

I Institutional

flpuutic

E fCC Geodetic Ground Control

Station Number or Name:

Datum or Reference Elevation:

Control DescriPtion:

Tax Map/Parcel No.:
BMP ID Code (if known):
ZoningDishict:
Land Use:

Site Area (sf or acres):

(32-4\(r-266)

Limited Residential R-2

1.5 +/- Ac.

fl Business

floffice
fl Industrial

I Roadway

E other

Brief Description of Stormwater Management/BMP Facility: uperade of existins vDoT BMP to include drainaee from southeast

area of Williamsburs Plantation.

RTE. I99

E USGS I Temporary I aruitrary X other

49.33

Top of the Outlet Structure

Between Indian Fields

Control Location from Subject Facility: 

-

Page I of 16



Approx. Construction Start Date for SWIWBMP Facility: January, 2002

Facility Monitored by County Representative during Construction:

Section 2 - Stormwater Manasement / BMP Facilitv Construction Information:

PreConstruction Meeting Held for Construction of SWM/BMP Facility: X Yes I No f]unknown

Name of Site Work Contractor Who Constructed Facility: George Nice &-Sons
Name of Professional Firm Who Routinelv Monitored Construction: FES
Date of Completion for SWIvI/BMP Facility: May.2002
Date of Record Drawing/Construction Certification Submittal:

(Note: Record Drswing and Construction Certiticalions are required within thirty (30) days of the
completion of Stormwater Management and/or BMPfacility construction. Record Drawings and
Construction Certiftcations mast be reviewed and approved by the James City County Environmental
Division prior toJinal inspection, acceptance and bond or sure$ releose.)

Section 3 - Owner / Designer / Contractor Information:

OwnerlDeveloper: (Note: Site Owner or Applicant responsible for development of the proiect.)

Name: Vireinia Deoartment of Transportation
Mailing Address:

Business Phone:
Contact Person:

Williamsburg Residency
,1451 Ironbound Road, Williamsburg, Virginia 23185
(f57253-4832

Desigr Professional: (Note: Professional Engineer or Certified Land Surveyor responsible for the design and
preparation of plans and speci/ications for the Stormwater Management / BMP facility-)

Jim Brewer
Fax: (75D253-5148

Title:

FirmName:
Mailing Address: 5248 Olde Towne Road

Williamsbure, VA 23188
BusinessPhone: (757\253-0040
Fax: (7s7)220-8994
Responsible Plan Preparer: Charles Records
Title: Proiect Eneineer
Plan Name: Williamsbure Plantation Sections
Firm's Project No. 7555-12
PlanDate: 8l23l00Rev. 10/16/00
Sheet No.'s Applicable to SWM/BMP Facility: / ll I

(Note: Site l{ork Conlractor directly responsible for construction of the Stormwater
Management / BMP facility.)

Name: GeorseNice & Sons
Mailing Address: 143 Skimino Road

Business Phone: (757\ 565-2885
Fax: (757) 565-1526
Contact Person: Rav Nice
Site Foremar/Supervisor:
Specialty Subcontractors & Purpose (for BMP Construction Only):

I

BMP Contractor:

Page2 of 16



:

CertiSing Professionals: (Note: A Registered Professional Engineer of Certified Land Surveyor is responsiblefor
preparation of a Record Drawing, sometimes referred to as an As-Built plan, for the

drainage systemfor the project including any Stormwater Management/BMP Facilities'

A Registered Professional Engineer is responsiblefor the inspection, monitoring and

certification of Stormwater Management / BMP facilities during its construction.)

Record Drawing and Construction Certifications for Stormwater Management / BMP Facilities

Record Drawins Certification Construction Certification

FirmName:
Mailing Address:

Business Phone:
Fax:

5248 Olde Towne Road
Williamsbure. VA 23188
(7s712s3-0040
(757)220-8994

Name: Richard A. Costello. P. E.
Title: President

Signature:
Date:

I hereby certiry to the best of my knowledge
and beliefthat this record drawing represents the actual
condition of the Stormwater Management / BMP
facility. The facility appears to conform with the
provisions ofthe approved design plan, specifications
and stormwater management plan, except as specifically
noted.

Virginia Registered Professional Engineer
Or Certified Land Survevor

FirmName:
Mailing Address:

Business Phone:
Fax:

Signature:
Date:

I hereby certiff to the best of my knowledge
and belief that this record drawing represents the actual
condition of the Stormwater Management / BMP
facility. The facility appears to conform with the
provisions ofthe approved design plan, specifications
and stormwater management plan, except as specifically
noted.

PREVIOUSLY SUBMITTED

Virginia Registered
Professional Engineer

Name:
Title:

{1, h, v.Z
finoa.coqPro - 3-ryft''ffi-"7

'a12-tt- -\94
v D( | ---rLV- g
| - trG?aaltls' -t

7
ecosqEtto P

(Seal) (Seal)



STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key for Checklist is as follows: )O( Acceptable N/A Not Applicable Inc Incornplete)

Methods and Presentationz (Requiredfor all Stormwater Management / BMP faeilities.)L

XX l.

2.

J.

All constructed facilities meet approved design plans, unless otherwise shown. Record

information or deviations from approved desigr plan shown in cl€arly annotated format and/or

boxed beside design values.

Elevations to the nearest 0.1' unless higher accuracy is needed to show positive drainage'

All plan sheets labeled with "RECORD DRAWING" in large text in lower right hand comer

(Approved County Plan Number and BMP ID Code can be included if known).

All plans sheet revision blocks modified to indicate date and record drawing status.

All plan sheets have certification statements and certi$ing professional's signature and seal.

xx

XX

XX

XX

XX

XX 7.

XX

4.

5.

111 Minimum Standards: (Requiredfor all Stormwater Management / BMP facilities, as applicable.)

XX l. All requirements of Section I (Methods and Presentation) apply to this section.

J.

Plan Views: Show general location, arrangement and dimensions. Location and alignment shall

generally match approved design plans.

Profile or elevations along top or berm of the facility. At a minimum, elevations are required at

each end, at intervals not to exceed 50 feet and where low spots may be present. Top of
embankment or berm elevations must be no less than design elevation plus any settlement

allowances.

Top widths, berm widths and embankment side slopes.

Show length, width and depth offacility or grading, contours or spot elevations as required to

veriff permanent pool and design storage volumes were met or were reasonably close to the

upptoniO design. Evaluation of as-built grading, contours, spot elevations, or cross-sections, may

be necessary by the professional to ensure approved desigr configurations, depths and volumes

were closely maintained. If grading or elevations are signihcantly different from the approved

plan, the Environmental Division snAt Ue contacted immediately to determine whether the

variation is acceptable or whether further evidence will be required. Facilities which do not

closely resemble approved plan grades, elevations or configurations may require regrading by the

Contractor; check volumetric computations; and/or a check hydraulic routing to ensure approved

design water surface elevations, discharges or freeboard were closely maintained.

Cross-section of the embankment through the principal spillway or outlet barrel. Must extend at

least 100 ft. downstream ofthe pipe outlet orto recorded site property line, whichever is closer.

Proper correlation is required between principal spillway (control structure) crest emerg€ncy

spiliway crest, orifice and weirs and the top of the dam or facillty. All elevations and dimensions

must reasonably match the design plan or be sequentially relative to each other and the facility

must reflect the required design storage volume(s) and/or design depth.

Profile or elevations along the entire centerline of the emergency spillway. Emergency spillway

may be steeper, but no flatter or narrower than design.

Elevation of the principal spillway crest or outlet crest of the structure'

4.

5.

Page 6 of 16



xx g. Primary control structure (riser) diameter or dimensions, heigh! type of material and base size'

Indicate provisions for access that are present such as steps, ladders' etc'

XX 10. Dimensions, locations and elevations of outlet orifices, weirs' slots and drains'

N/A 11. Type and size of anti-vortex and trash rack device' Height, diutn"Tt'.91T:l,t::i::lf :T^tlY 
(tt

ffiffii"GJ.f"u*ionr relative to the principal spillway crest. Indicate if lockable hatch is

present or not.

XX 12. Type, location, size and number of anti-seep collars or documentation of other methods utilized for

,..pug"control.Mayneedtoobtainthisinformationduringconstruction.

XX 13. Top of impervious core embankment, core trench limits and elevation of cut-offtrench bottom'

Mav need to obtain this information during construction'

xx 14. Elevation of the principal spillway barrel (outlet pipe) inlet and outlet invert'

xx 15. outlet barrsl diameter, length, slope, type and thickness class of material and type of flared end

sections, headwall or endwall.

XX 16. Outfall protection dimension, type and depth of rock and if underlain filter fabric is present'

N/A 17. BMp interior and periphery landscaping zones conform with arrangements and requirements of

the approved design Plan.

N/A 18. Maintenance plan taken from approved design plan transposed onto record drawing set'

N/A 19. Fencing location and type, if applicable to facility'

xx20.BMPvicinityproperlycleanedofstockpilesandconstructiondebris'

XX Zl. No visual signs of erosion or channel degradation immediately downstream of facility'

xx 22. Any other information formally requested by the Environmental Division specific to the

constructed SWIvVBMP facilitY.

Page 7 of 16



t'-

STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key for Checklist is as follows: D{ Acceptable N/A Not Applicable Inc Incomplete)

VIIL Group F - Extended Drv Detention (Includes F-] Timber tlalls; and F-2 Dry Extended Detention
with Forebay)

XX Fl. All requirements of Section II, Minimum Standards, apply to Group F facilities.

XX F2. Basin bottom has positive slope and drainage from all basin inflow points to the riser (or outflow)
location.

N/A F3. Timber wall BMP used in intermittent stream only. (ie. Prohibited in perennial streams.)

Inc F4. Forebay provided approximately 20 ft. upstream ofthe facility. Forebays generally 4 to 6 feet in
depth.

N/A F5. A reverse slope pipe, vertical stand pipe or mini-barrel and riser was provided to prevent clogging

XX F6. Principal spillway and outlet banel provided consisting of reinforced concrete pipe with O-Ring
gaskets for watertight joint constnrction.

N/A F7. Mini-barrel and riser, if used, contains a removable trash rack to reduce clogging.

XX F8. Low flow orifice, if used, has a minimum diameter of three (3) inches or two (2) inches if intemal
orifice control was utilized and a small, cage type extemal trash rack.

N/A F9. Timbers properly reinforced or concrete footing provided if soil conditions were prohibitive.

N/A FlO. Timber wall cross members extended to a minimum depth of two (2) feet below ground elevation.

N/A Fl l. Protection against erosion and scour from the low flow orifice and weir-flow trajectory provided.

XX Fl2. Stilling basin or standard outlet protection provided at principal spillway outlet.

XX Fl3. Adequate, direct access provided to the facility. Access corridor to facility is at least ten (10) feet
wide, slope is less than twenty (20) percent and appropriate stabilization provided for equipment
and vehicle use. Access extends to forebay, srandpipe and timber wall, as applicable.

N/A Fl4. No visual signs of undercutting of timber walls or clogging of the low orifice were present.

XX Fl5. No visual signs of erosion or channel degradation immediately downstream of facility.

XX Fl6. No visible signs of accumulated silt/sediment were present in the facility following construction or
alternately, accumulated silt/sediment was properly removed and no adverse affects to the
function of the facility are anticipated.

CURRENTLY FUNCTIONING AS A SEDIMENT BASIN.



STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Kcy for Checklist is as follows: )Q{,Acceptable N/A Not Applicabte Inc Incomplae)

X. Storm Drainase Svstems (Associated with BMP's Only)

(Includes all incidental stormwater drainage conveyance systems associated with SW\I/BMP facilities
such as onsite or ofsite storm drains, open channels, inlets, manholes, junctions, outlet protections,
deflectors, etc. Thesefacilities are external tothe treatmentfunction otr, but are directly associatedwith
drainage to and/or from a constructed SWM/BMP facility. The intent of this portion of the certiJication is
to accurately identify the type and quantity of inflow or outflow points associated with the facilityforfuture
reference. The Professional may we his/her own discretion to determine inclusive facilities to meet the
intent ofthis section. As a general rule, storm drainage systems would include incidental facilities to the
nearest acceEs structure upslope or downslopefrom the normal pltysical limits ofthefacility or 800feet of
storm drainage convE)arwe system length, whichever is less.)

SDl. All requirernents of Section II, Minimum Standards, apply to Storm Drainage Systems.

XX SD2. Horizontal location of all pipe and structures relative to the SWM/BMP facility.

XX SD3. Type, top elevation and invert elevation ofall access type structures (inlets, manholes, etc.).

SD4. Material type, size or diameter, class, invert elevations, lengths and slopes for all pipe segments.

SD5. Class, length, width and depth of riprap and outlet protections or dimensions of special energy
. dissipation structures.

XX

XU. Other Svstems (Includes any non-typical, specialty, manufactured or innwative stormwater
management/BMP practices or systems generally acceptedfor use as or in
conjunction with other acceptable stormwater management / BMP practices.
Requires evidence ofprior satisfactory industry use and prior Environmental
Division apprwal, waiver or exception.)

N/A Ol. All requirements of Section II, Minimum Standards, apply to this section.

Certification criteria to be determined on a case-by-case basis by the Environmental Division
specific to the proposed SWM/BMP facility.

XX

N/A 02.
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AES CONSULTING ENGINEERS
Engineering, Surveying, and Planning

5248 Olde Towne Road, Suite 1

WILLIAMSBURG, VI RGINIA 231 88

Phone: (7571253-0040
Fax: (7571220-8994

TEffiEROFTMN$MIffiAI

X Attached
! Under separate cover via

n Specification(s) n Cnange Order

ATTN:

GO.:

Address:

Mr. Darryl Gook

JGG Environmental Division

WE ARE SENDING YOU THE FOLLOWING ITEMS:

THESE ARE TRANSMITTED as checked below:

I Original(s) ! Prin(s)

n Copy of lette(s)

I Plan(s)

n other:

n for your signature

n As you requested

X for your approval

X ror your use

n for review and comment

n As requested by:

itted information for the Williamsburg Plantation
of the Letter of Credit extension request letter, I thought
you have any questions or need any additional

n

REMARKS:
Darryl,

Here are a
Section 5
this project was
information. Thanks.

Charles Records

lf enclosures are not as noted, kindly notify us at once.

File name: U:\My Documents\Transmittals\Jccenviron-Transmittal.doc Paqe 1 of 1

Form Rev. 7/02

DATE

11t12t04
JOB NO.

7555-12
FROM:

Charles Records

Williamsburg Plantation

Section 5 SWM As-builts

COPIES DATE No. of Paqes DESCRIPTION

2
2

SWM Record Drawings
Construction Certification Documents

Nortn
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FOUNDATION ENGINEERING SCIENCE, INC. --
. Geotechnical Engineering [Drilling; Foundation, Retaining Wall & Pavement Design]
. Environmental Management [Phase | & | l, Asbestos and Lead Paint Sampling]
. Construction Materials Testing & Inspection [Quality Control & Quality Assurance]
. Foundation & Pavement Problems Evaluations & Remediations
. Value Engineering During Design & Construction

,: 3 ioCIz

Mr. J.P. Ottino m, V.P.
Williamsburg Plantation, Inc.
Berkeley South Building
Executive Suite 121

3015 N. Ocean Boulevard
Ft. Lauderdale, Florida 33308

May 20,2002

Re: Earthen Dam Certification Report
Williamsburg Plantation, Section Five - Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.345

Dear Mr. Ottino:

Foundation Engineering Science, Inc. (FES) hereby certifies to the best of our knowledge and belief that
the Earthen Dam for the Storm Water Management/BMP facility for Williamsburg Plantation, Section
Five was monitored and constructed in general accordance with the provisions of the approved design
plans, specifications and storm water management plan.

FES appreciates the opportunity to be of service to Williamsburg
project and looks forward to its successful completion. Should you
report, please do not hesitate to contact the undersigned.

Plantation, Inc. on this important
have any questions regarding this

ENGINEERING SCIENCE, INC.

GEIVE
ffn 1 2003

Respectfully submitted, ,{j,yvzrt
s''o

f's
t<

O l-Awar. P.E.
Engineer
No.26383

s [zol'.
Slzp/oT

Project Engineer

XCopies: ( I ) Bush Companies-Plantation Group, LLC - Mr.
( I ) James City County - Mr. Gerald E. Lewis
( I ) VDOT - Mr. Mark D. Yeatts
( I ) George Nice & Sons, Ittc. - Mr. Ray Nice, P.E.
( 1) AES Consultittg Engineers - Mr. Richard Costello, P.E.

(l :V o nn a nv\O LD I: i I c s\I 999u nt\l -9 C I 20. 3 4 5

I 1843 B CANON BOULEVARD> NEWPORT NEWS. VIRGINIA 23606 D PHONE: 757-873-4113 FAX: 757-873-4114



FOUNDATION ENGINEERING SCIENCE, INC.
' Geotechnical Engineering [Drilling; Foundation, Reuining Wall & Pavemenr Design]

' Environmental Management [Phase | & | l, Asbesros and Lead paint Sampling]

' Construction Materials Testing & Inspection [Quality Control & Qualiry Assurance]. Foundation & Pavement Problems Evaluations & Remediations
. Value Engineering During Design & Constnrction

Mr. Ken Yerby
Williamsburg Plantation lnc.
4029 Ironbound Road, Suite 200
V/illiamsburg, Virginia 23188

June 5, 2001

Re: Interim Eanhen Dam Report
Williamsburg Plantation, Coach House Lane-Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.1,45

Dear Mr. Yerby:

Foundation Engineering Science, Inc. (FES) hereby certifies to the best of our knowled.ge and belief that
the Storm Water Management/BMP facility for Witliamsburg Plantation, Coach Ho.rs" Lane was
monitored and constructed in general accordance with the provisions of the approved d.esign plans,
specihcations and storm water management plan.

FES appreciates the opportuniry to be of service to Williamsburg Plantation, Inc. on this important
project and looks forward to its successful completion. Should you have any questions regarding this
report, please do not hesitate to contact the undersigned.

Respectfully submitted,

FOUNDATION ENGINEERING SCIENCE. INC.

Idres Hawarry
Project En_qineer

,YCopies r | ) Clienr

C.', co t rt lstt tr),\o I df I es' I 9 9 9\ c tnr\ t - 9 C I 2 0 I 4 5

Ra
P

t/l r lr/
ry 4{ol
lawar. H..E.

Engineer
No. 26383

I l3J.t R L'.1NOtv BOL'l,Et'.tRD > NEll/POR7',\Ell/.t. t'il|(;J||'l,t 23606



FOUNDATION ENGINEERING SCIENCE, INL.
. Geotechnical Engineering [Drilling; Foundation, Retaining Wall & Pavement Design]

. Environmental Management [Phase | & | l, Asbestos and Lead Paint Sampling]

. Construction Materials Testing & Inspection [Quality Control & Quality Assurance]

. Foundation & Pavement Problems Evaluations & Remediations

. Value Engineering During Design & Construction ;Kraf.J2

20,2002Mr. J.P. Ottino m. V.P.
Williamsburg Plantation, Inc.
Berkeiey South Buiiding

Executive Suite 121

3015 N. Ocean Boulevard
Ft. Lauderdale. Florida 33308

.r ,- c'('

,-'5f'ta'

s (zol"-

(I ) Bush Companies-Plantation Group, LLC -

( I ) James City County - Mr Gerald E. Lewis
( I ) VDOT - Mr. Mark D. Yeatts

-f,ffitrffi.*

ft. l1n I

Re: Earthen Dam Certification Report
Williamsburg Plantation, Section Five - Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.345

Dear Mr. Ottino:

Foundation Engineering Science, Inc. (FES) hereby certifies to the best of our knowledge and belief that

the Earthen Dam for the Storm Water Management/BMP facility for Williamsburg Plantation, Section

Five was monitored and constructed in general accordance with the provisions of the approved design

plans, specifications and storm water management plan.

FES appreciates the opportunity to be of service to Williamsburg Plantation, Inc. on this important

project and looks forward to its successful completion. Should you have any questions regarding this

report, please do not hesitate to contact the undersigned.

Respectfully submitted,
FOIINDA ENGINEERING SCIENCE. INC.

Project Engineer

XCopies: Mr. K

( I ) George Nice & Sons, Inc. - Mr. Ray Nice, P.E.

( I ) AES Consulting Engineers - Mr. Richard CosteLlo, P.E.

C :V o mpany\O I.D F i Ie s\l 999.vl mt\l -9 C I 20. 3 4 5

El-Awar. P.E.

11843 B CANON BOULEVARD> NEWPORT NEWS, VIRGINIA 23606 > PHONE: 757-873-4113 FAX: 757.873-4114
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1,130'nf:u James City County, Virginia
Environmental Division

Stormwater M anagement/B MP
Record Drawing und Construction CertiJication Review

Tracking Form

5P4 A3-0 0

Phgee:

{ , Information Received.
d Administrative Check.

County Plan No.:
Project Name:
Stormwater Management Facility:

nt<Jt Ty &

anx. ?E ^O 3 4€S
'og fues: 4 ' a/zt/B 45t
A2 F€S
Ps after Feb l" 2001Only)

{r, Record Drawing
V ' Construction Certif,tcation
{ RD/CC Standard Forms

Insp,Maint Agreement
BMP Maintenance Plan

Other:

D
J
D

#lDaIe:
Location:

o

{V.d
{,
nilfr-{
a/
{
(
t|

J
J
tl/n/
lVz
V,/
ET?:\(n,

11-
J

Assign County BMP ID Code: Code:

Preliminary Input into Division's "As-Built Tracking Log"
Add Location to GIS Database Map. Obtain site information (GPIN, Owner, Site Area, Address, etc.)

Preliminary Log into Access BMP Database (BMP ID #, Plan No., GPIN, Project Name, etc.)

Active Project File Review (correspondence, H&H, etc.).

Initial As-Built File setup (Label, copy hydraulics, BMP plan and detail information, etc.).

Inspector Check of RD/CC (forward to inspector using transmittal for cursory review).

Pre-Inspection Drawing Review - Approved Plan (Quick loo!prio7 tolield Inspection)'

Final Inspection (FI) Performed Date: t//t b/0 7 uUt+c
Record Drawing (RD) Review ( *'<* ) Date: ''VDL
Construction Certification (CC) Review Date: -s.rT

No comments.
Comments. Letter Forwarded. Date:

D Record Drawing (RD)
D Construction Certification (CC)
D Construction-Related (CR)

D Slte Issues (SI)
D other:

Second Submission:
Reinspection (if necessary) :

Acceptable for stormwater managment facility purposes (RD/CC/CR/Other). Proceed with bond release.

If ok for fuIl release, notify Inspector and Inspector Supervisor using "Surety Request Form".

Check/Clean active hle of any remaining material and finish "As-Built" file.
Add to County BMP Inventory/Inspection schedule (Phase I, II or III).
Copy Final Inspection Report into County BMP Inspection Program frle.

Actlpns:v
tr

Obtain Digital Photographs of BMP and log into computer. 
r

Add to JCC Hydrology & Hydraulic databgCp (optional). /
Complete "As-built rracking Log". 

// /ZlOf 
J

t<t<* See separate checklist. ft,*f,v .-illln"



Commonwealth of Virgin
Department of Transportation

Philip Shucet
Commissioner

January 12,2005

l,,l'1,,11,,',lll,,l,l,'l,l,,l'l
GEORGENICE & SONS,INC.
I43 SKIMINO ROAD
WILLIAMSBURG, VA 23I88

Attention: S. RAY NICE. P.E.

Dear Permittee:

In early January, we received the As-Built drawings for the Williamsburg Plantation SWMB on Rte. 199 in James City
County. This was the final punch list item required to complete this permit. With all the other items being taken care of, the
permit referenced above has been satisfactorily completed.

If you have any questions, please contact the following permit section:
Williamsburg Residency
4451 Ironbound Rd.
Williamsburg, VA 23188
(7s7)2s3-4832

Sincerely,

?/hn/D. 14enru
Mark D. Yeatts
Permit and Subdivision Specialist Senior

Cc: Ken Yerby, Plantation Group, LLC
James City County Environmental Division

fu, 'l*tq
tl

\U tftl qJ* EWAbgoJ

furv4n-AWT W_pts
'fM @*p obt, "IlrE, &-r6rar/q>
fue 44J v Fueo.

Gw-

Permit Number: 535-22779
199, Route 199

Your Reference Number:
l/12/2005 8:33:02 AM

Refund Amount:

WE KEEP VIRGINIA MOVING

o t, / u /,0 n/r, t/y
Vel\t??t t'o{/r7'



Stormwater Management / BMP Inspection Report
Detention and Retention Pond Facilities

Counry BMP ID Code (if knowg I fO \1tr-

NameofFaciliv, ?rt? hq BMpNo.: I of / Date:

Location:

Type ofFacility, lVA4 futJ
weather Conditions: i ' -? t*' prinallnspectioir O County BMP Inspection Program 0 owner Inspection

If an inspection item is not applicable, mark NA, otherwise mark the appropriate column.

O.K - The item checked is in adequate condition and the maintenance program is currently satisfactory. No action required.
Routine ' The item checked requires attention, but does not present an immediate threat to the function/iniegrity of the BMp.
Urgent 'The item checked requires immediate attention to keep the BIVIP operational and to prevent damale t; the facility.

Provide an explanation and details in the comment column, if routine or urgent are marked.

Facility Item o.K. Routine Urgent Comments

Embankments and Side Slopes:

Grass Height 21"-7r.'' .^tt zgs
Vegetation Condition ut

Tree Growth

Erosion

Trash & Debris d
Seepage rl
Fencing or Benches

Interior Landscaping/Planted Areas: dNon. O Constructed Wetland/Shallow Marsh O Naturally Established Vegetation

Vegetated Conditions

Trash & Debris

Floating Material

Erosion

Sediment

Dead Plant

Aesthetics

Other

Notes: f47 fltL$ ttilAyD prn{ { tr1t2€t4

Page I of3



Tgtcr Pools: O P"r-un.nt Pool (R.t.n'

Infl ows @escribe Types/Locations):

Principat Flow Control Structure - Riser, Intake, etc. (Describe fype): pil'1 t y'i? i'

Condition of Structure

Principrl Outlet Structure - Barrel, Conduit, etc. :

Emergency Spillway (Over{low):

Page 2 of3



f,riloo.. fyp. Conditions:

Surroundin g Perimeter Conditions:

Access /lv{aintenance
Roads or Paths

Remarls:

t.}tl 7l-1 *t,l'utt-,r :..4.;f (W ,.^> \?Vt,i;a ,\u- NL;;-r*lD 5iy'r'1 aF iV1$ Sl@aicilag'

JulvEfl'T fi04 6e it /tl,4g c? LiaDear,rruhrf ,Ffzat rgg, n,*nr., ,,
kso t't (ttt*nt64 rD es ffit en'rjLg */-;y,r' t6ixz;c: 

"_; -. r/o D+\*r*? ei>Ce,Jflzrr..o.n,.tq*- fu4?,trrre-16i G,

31"

$tct!55

overa|tEnvironmenta|DivisionInternatRating:3-

Sign

Titlet (tit/ .77JZr^W

SWMProg\B MP\CoInspP rog\InspForms\DetRet.wpd

Page 3 of3



D UKtrTY REQ UTIS'I' N'ORM

Wry Project xrn,r., LU, llin"rrjx,'e
4-/

Requested By:

Phone Nrmber:

Date Requested: t D: (*,#x

Comments

cirlate
I

P,-*d*,i;
v-n;ts,9-t'rl:

-\ - )ccHon 5 iPft,=--- i i z-

Due /o-- /g-of-

Reduce Release
trtr

YErosion Cont'ol Surety

Checklist

! BMP Certification / Rec
/,/ or/rttturr/ ye / 5"r/ /r*o
/ra/ rnz/ * re

f/-/03-*i rct75

Calculate Reduce Release
[[!

urawrngs 6n/6,/rru,,r/

Surefy Amount Needed $

Comments

DrDrc.{rE yol'n.-..ppRoy.{L By NIrrALnic rHE *YaoeffifrW,
[\sP. DEC t, 

#t " ' ' PTlvf 

-



RECORD OF PHONE CONVERSATION

Call To: Ken Yerby -220-2874 Date:5114/02

Call By: Bob Lane
7A"r- {

Re : Williamsburg Plantation-Dam Certifi cation and As-builts

I asked Ken about the status of the certification and the as-built drawings. He called back
after talking with Rich Costello, FES. According to Rich, they will complete the as-
builts and assemble the certification package within 30 days. (They prefer to wait until
the grass is established to do the as-built work.) They intend to send us a complete
package at that time.

*!';,/i::ri'\,':,,i'
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Re:

FOUNDATION ENGINEERING SCIENCE, INL.
. Geotechnical Engineering [Drilling; Foundation, Retaining Wall & Pavement Design]

. Environmental Management [Phase | & | l, Asbestos and Lead Paint Sampling]

. Construction Materials Testing & Inspection [Quality Control & Quality Assurance]

. Foundation & Pavement Problems Evaluations & Remediations

. Value Engineering During Design & Construction

May 21,2002

Mr. J.P. Ottino,III, V.P.
Williamsburg Plantation, Inc.
Berkley South Building
Executive Suite 121

3015 N. Ocean Boulevard
Fort Lauderdale, Florida 33308

Field Compaction Density Report
Williamsburg Plantation, Section Five - Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.348

Dear Mr. Ottino:

Pursuant to the Contractor's request, a Foundation Engineering Science, Inc. (FES) representative

visited the project site on May 15, 2002. The specific purpose of this visit was to perform compaction

density testing on the design subgrade material for the access roadway within the earthen Dam. These

tests were performed in general accordance with the American Society for Testing and Materials

(ASTM) Test Designation D-2922, titled "Density of Soil and Soil-Aggregate in Place by Nuclear

Methods (Shallow Depth)".

FES appreciates the opportunity to be of service to Williamsburg Plantation, Inc. on this important

projeci and looks forward to its successful completion. Should you have any questions regarding this

report, please do not hesitate to contact the undersigned.

Respectfully submitted,

FOUNDATI ENGINEERING SCIENCE. INC.

{G,*
ran. E.I.T.5Y lttl's r

Attachments: Field Compaction DensiQ Report

XCopies.

Field Compaction Density Location Sketch

(t) Bush Companies-Plantatiort Group, LLC - Mr. Ken Yerbv

( I ) James City Coun4, - Mr. Gerald E. Lett'is
(l) VDOT- Mr. Mark D. Yeatts

(l) George Nice & Sons, Inc. Mr. Rrty Nice, P.E.
(l) AES Consulting Engineers - Mr. Richard Costello, P.E.

(':\( oiltp( tl.)\oldfiles\ I 999\cnt\ I -9(: I 20.3 4 8

11843 B CANON BOUI,EVARD > NEWPORT NELYS, VIRGINIA 23606 > PIIOIIE: 757-873-4113 FAX: 757'873'4]14

Ddvid L. Doran.



FOUNDATION ENGINEERING SCIENCE. INC.
11843 B Canon Boulevard
Newport News, Virginia 23606
Telephone: (7 57) 873-4113 Fax: (7 57) 873-4114

FIELD COMPACTION DENSITY REPORT Paee I ofl
Project Name Williamsburg Plantation, Section Five - Earthen Dam Date May 15,2002

Project No. r-9cr20.348 General Contractor The Bush Companies

Client Williamsburg Plantation, Inc.

Berkley South Building
Executive Suite 121

3015 N. Ocean Boulevard
Fort Lauderdale. Florida 33308

Earth Contractor George Nice & Sons, Inc.

Project Location James City County, Virginia Weather Clear

Gauge # 26729 | Model # | 3430 | Density Std. Ct. 2746 I Moisture Std. Ct. | 669 | FES REP.: TS

Proctor Dry
Density2

(pc0

opt.
Moist.

(%)

Passing

#2003

(%)

Material Description & Classification" Source Compaction
Requirement

48 tr7.5 12.0 42.9 Reddishbrown silty SAND (SM) On-site Moderate effort

44 trz.3 t2.l 39.5 Brown silty SAND (SM) On-site Moderate effort

TEST
NO.

DEPTH
(inches)

ELEVATION
(feet)

PROC.
NO.

D.D.
(PCF)

MOIST
(%)

w.D.
(PCF)

%
COMP

PASS FAIL REMARKS

I t2 Design Subgrade 44 109. I 15.3 r25.7 97.2 X
.| 6 Design Subgrade 44 t12.7 15.3 129.9 100.4 X

J t2 Design Subgrade 48 117.5 13.9 133.8 100.0 x
4 6 Design Subgrade 48 119.8 14.0 136.5 t02.0 X

TESTNO. TESTLOCATION

I Site No. 1, Service Road, See attached figure

2 Site No. 1, Service Road, See attached figure
a
J Site No. 2, Service Road, See attached figure

4 Site No. 2, Service Road, See atcached figure

SPEC. REQUIREMENTS Utility Trench Sidewalk Structure Roadway/Parking General

(Dam)

COMPACTTON (7o) Top 12" > 95.0

Top 6" 100.09'"

MOTSTURE (%) O.M.+20Yo

Comments

,zasrvr D698 (procedure A), "ASTM D1140,
4ASTM D2488 (Visual-Manual Procedure)



FOTJI\DATION ENGIIIEERING SCIENCE, INC.
GEOTECHNICAL. ENVIRONMENTAL & CONSTRUCTION TNSPECTION

1 I 843-8 CANON BOULEVARD
NEWPORT NEWS, VIRGINIA 23606

PHONE: 7 57 -873-4113 FAX: 7 51 -873-4114

EMAIL: RELAWAR@FESVA.COM

CONSTRUCTION INSPECTION SERVICES

WILLIAMSBURG PLANTATION, SECTION
FIVE _ EARTHEN DAM

JAMES CITY COUNTY, VIRGINIA

DATE:

MAY 15, 2002

SCALE:

N/A

FES REPORTNO.

1-9C120.348

F'IGURE _ 1

FIELD DENSITY COMPACTION

LOCATION SKETCH



FES
FOUNDATION ENGINEERING SCIENCB, INL.
. Geotechnical Engineering [Drilling; Foundation, Retaining Wall & Pavement Design]

. Environmental Management [Phase | & I l, Asbestos and Lead Paint Sampling]

. Construction Materials Testing & Inspection [Quality Control & Quality Assurance]

. Foundation & Pavement Problems Evaluations & Remediations

. Value Engineering During Design & Construction

Mr. J.P. Ottino m, V.P.
Williamsburg Plantation, Inc.
Berkeley South Building
Executive Suite 121

3015 N. Ocean Boulevard
Ft. Lauderdale. Florida 33308

Re: Design Subgrade Evaluation Report
Earthen Dam Maintenance Access Road
Williamsburg Plantation, Section Five
James City County, Virginia
FES Report No. 1-9C120.344

Dear Mr. Ottino:

Pursuant to the grading contractor's request an experienced Geotechnical Engineer with Foundation
Engineering Science,Inc. (FES) visited the project site on May 15, 2002. The specific purpose of this visit
was to observe the design subgrade for the Earthen Dam Maintenance access Road within the Williamsburg
Plantation Section Five located in James City County, Virginia. The structural section for Maintenance
access Road is tabulated below.

TOCATION PAVEMENT STRUCTI.'RAL SBCTION

District Park. Entrance Road Compacted Design Subgrade
8" Crushed Stone Asgregate VDOT 2lB

1.0 SITE OBSERVATIONS

The design subgrade was observed and reported by the grading contractor to be approximately at the final
design elevations, compaction and compaction density tests were performed. The contractor placed crushed
stone aggregate at the entrance from Route 199. The evaluated area is shown in the attached Figure 1. The
exposed design subgrade was field classified to consist of reddish brown sandy silt (A-4) with trace clay.

The exposed design subgrade were proof rolled under the observation of an experienced Geotechnical
Engineer with FES using a fully-loaded, tandem truck [dual axle with approximate gross weight of 25 tons].
Two (2) overlapping passes were made by the truck over the explored graded areas. In general, the result of
these testing procedures indicated that the exposed design subgrade to be stable.

I I84i B CANON BOULEVARD > NEWPORT NEWS. VIRGINIA 23606 > PHONE: 757-873-4113 FAX: 757-873-41 14



Design Subgrade Evaluation Report
Earthen Dam Maintenance Access Road
Williamsburg Plantation, Section Five
James City County, Virginia
FES Report No. I-9C120.344

Project Engineer

Attachments:

XCopies:

)/t olo>

Figure I -Dam Sub-grade soils Evaluation Location Sketch

( I ) Bush Companies-Plantation Group, LLC - Mr. Ken Yerby
( I ) James City County - Mn Gerald E. I-ewis
( I ) VDOT - Mr. Mark D. Yeatts
(I) George Nice & Sons, Inc. - Mr. Ray Nice, P.E.
( 1) AES Consulting Engineers - Mr. Richard Costello, P.E.

2

FES

Sl ub--
Raj war, P.E.

ipal Engineer
No.26383

The existing Earthen Dam Evaluation Report, prepared by Foundation Engineering Science, Inc. (FES) for
the subject project [FES Report No. L-9CI20.I15, dated February 2I, 2000] was reviewed. The soils
encountered during our site observation appeared to generally be consistent with the soils described within
the subsurface exploration study report.

2.0 CONCLUSIONS AI\D RECOMMENDATIONS

Based on the results of the proof roll [stability test], our site observations and review of the project plans and
VDOT specifications, the following conclusions and recommendations are presented.

l. The design subgrade material was stable and ready forplacement of crushed stone aggregate
in general accordance with the project plans and VDOT specifications.

2. The top six (6) inches of the design subgrade and crushed stone aggregatelayer should be
compacted to a minimum dry density of 100.0 percent of the theoretical and./or laboratory
maximum dry density and to full depth. A minimum of two (2) bulk samples will be obtained
from the crushed stone aggregate VDOT Type 21B, and one (1) sample per (500) tons placed
on this project for the performance of classification gradation testing.

3. The subgrade materials are moisture sensitive; in this regard, a re-evaluation of the subgrade
materials should be performed if this material is exposed to weather effects (such as

significant rainfall). This re-evaluation will consist of performing an additional inspection by
an experienced professional Geotechnical Engineer or their representative to determine if the
subgrade has deteriorated due to excessive moisture and/or is still capable of supporting the
proposed and proposed traffic loads.

FES appreciates the opportunity to be of service to Williamsburg Plantation, fnc. on this important project
and looks forward to its successful completion. Should you have any questions regarding this report, please

do not hesitate to contact the undersigned.

Respectfully su itted,
I INEERING SCIENCE.INC.

C :Vompany\O LD F iles\I 99Acmt\l -9C I 20. 3 44



FOTTNDATION ENGINEERING SCIENCE, INC.
GEOTECHNICAL, ENVIRONMENTAL & CONSTRUCTION INSPECTION

I I843-B CANON BOULEVARD
NEWPORT NEWS, VIRGIMA 23606

PHONE: 7 57 -87 3-4113 FAX: 7 57 -87 3-4114

EMAIL : RELAWAR @FESVA. COM

CONSTRUCTION INSPECTION SERVICES

WILLIAMSBI]RG PLANTATION, SECTION
FIVE - EARTHEN DAM

JAMES CITY COUNTY. VIRGINIA

DATE:

MAY t5,2OO2

SCALE:

N/A

I]ES REPORT NO.

t-9ct20.344

FIGURE - 1

MAINTENANCE ACCESS ROAD DESIGN

SUBGRADE EVALUTION LOCATION

SKBTCH



FOUNDATION ENGINEERING SCIENCE, INC.
Geotechnical Engineering [Drilling; Foundation, Retaining Wall & Pavement Design]

Environmental Management [Phase | & I l, Asbestos and Lead Paint Sampling]

Construction Materials Testing & Inspection LQggiitpnntrol & Quality Assurancel

Foundation & Pavement Problems Eval

Value Engineering During Design & ction @

u. 
MRva@

Mr. J.P. Ottino III, V.P.
Williamsburg Plantation, Inc.
Berkeley South Building
Executive Suite 121

3015 N. Ocean Boulevard
Ft. Lauderdale, Florida 33308

May 13,2002

Seepage and Erosion of Dam Surface Slopes Report
Williamsburg Plantation - Section Five, Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.337

Dear Mr. Ottino:

Pursuant to the contractor's request, an experienced Professional Geotechnical Engineer with Foundation

Engineering Science, Inc. (FES) visited the project site on May 3,2002. The specific purpose ofthis sitevisit

was to re-evaluate the side slopes of the cut areas within the recently re-constructed stormwater management

detention basin (SWMB) and earthen dam located within Williamsburg Plantation -Section Five in James City

County, Virginia. The western portion of the cut slopes within the SWMB are three (3) horizontal to one (1)

vertical [3H:1V].

A severe storm swept the area the night before on May 2,2002,which yielded approximately two (2) inches

of rain within a short period of time from approximately ten (10) pm to approximately four (a) am

1.0 SITE OBSERVATIONS

The re-evaluated west side cut slopes ofthe SWMB appeared to have dried following the rain fall eventthat

occurred on May 1,2002 and seepage from a portion of the western cut slopes appeared to have ceased.

The side slopes appeared to be intact with exception of the areas containing severe surface water run off.

The surface erosion appeared to be slight fless than three (3) to six (6) inches in depth]. The majority ofthe
existing ground surfaces above the western and north western portion of the SWMB are higher and drain

towards the SWMB. A severe erosion occurred on May 2,2002 at the manhole located at the north end of
the SWMB. The earthwork contractor repaired this erosion.

The Existing Earthen Dam Evaluation Report, prepared by Foundation Engineering Science, Inc. (FES) for the

subjectproject[FESReportNo. L-}CI}O.ll5,datedFebruary2I,2000lwasreviewed.Thesoilsencountered
during our site observation appeared to generally be consistent with the soils described within the subsurface

exploration study report. However, a subsurface exploration or a geotechnical engineering study was not

requested or performed for the SWMB.
11843-8 CANON BOULEVARD > NEIIPORT NEI4/5, VIRGINIA 23606 >PHONE: (757) 873-,1113 FAX: (757) 873-11,1
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Seepage and Erosion ofDam Surface Slopes Reporl

Wlliamsburg Plantation Section Five, Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.340

FES

2.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of our site observations, engineering judgment and extensive knowledge with similar
soils, the following conclusions and recommendations are presented.

1. The cut side slopes located at the western portion of the SWMB appear to be stable with
limited erosion. However, the slopes at the north and north western portion of the SWMB
and specifically around the recently constructed manhole appear to have experienced severe

erosion. The slopes at the north western portion of the SWMB have been repaired by the
earthwork contractor.

2. Seepage and surface run offwill always occur at this SWMB due to its location and the type
ofsoils encountered onthis project site.

3. Seepage from the cut slopes cannot be prevented; however, the erosion capability of this
seepage could become severe if not treated or stabilized. Due to the cut slopes requiring
placement of topsoil and seeding and being 3H:lV, FES does not recommend stabilizing
these slopes at this time. However, these slopes should be observed duringthewarranty
period to insure stability is permanent.

4. If during the construction and warranty period these slopes experience erosion, the
earthwork contractor should be directed to stabilize these slopes with a permanent
stabilizing erosion geotextile engineered product. A permanent stabilizing mat such as

VDOT EC-3 type geotextile engineered product to prevent severe erosion from
occurring could be utilized.

5. Surface erosion can be controlled by directing the surface run offduring severe and extended

rain fall events to specific areas that are not detrimental to the SWMB or the earthen dam.

Surface run offshould be directed from the western and north western portion ofthe SWMB
by constructing surface ditches that are stabilized with VDOT type EC-3 geotextile

engineered products.

6 . The roadway portion of the SWMB appeared to experience some erosion. In this regard, FES

recommends constructing drainage ditches along the western portion of this roadway and

directed to a catch basin or over the over flow structure of the earthen dam.

7 . FES should be present on site during installation of the geotextile engineered product to
insure proper placement by the earthwork contractor.

2



Seepage and Erosion ofDam Surface Slopes Report

Wlliamsburg Plantation Section Five, Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.340

FES

FES appreciates the opportunity to be of service to Williamsburg Plantation, Inc. on this important project

and looks forward to its successful completion. If you have any questions in regards to our report, please do

not hesitate to contact the undersigned.

Respectfully Submitted,

FOUNDATI ENGINEERING SCMNCE. INC.

s,(7f'2--
Awar, P.E.

Engineer
No.26383

Figure I -Dam Sub-grade soik Evaluation Location Sketch

(l) Bush Companies - Plantation Group, LLC - Mn Ken Yerby
(l) James City County - Mr. Gerald E. Lewis
(1) VDOT - Mr. Mark D. Yeatts
(l) George Nice & Sons, Inc. - Mr. Ray Nice, P.E.
(l) AES Consulting Engineers - Mr. Richard Costello, P.E.

C : \company\Oldfles\1 999\cmt\1 -9C I 20. 3 40
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F'OUNDATION ENGINEERING SCIENCE" INC.
I1843 B Canon Boulevard
Newport News, Virginia 23606
Telephone (7 57) 873-4113 Fax (7 57) 873-4114

COlqCREfn CONIpRESSIVE STRENGTH TEST REPORTT Page 2 of 2

Client. The Bush Companies

4029 Ironbound Road, Suite 200

Williamsburg, Virginia 23 I 88

Report Date April24,2002

Project Name Williamsburg Plantation, Section Five, Earthen Dam Project No t-9ct20.329

Project Location James City County, Virginia Set ID I (A,B,C,D,E)

General Contractor The Bush Companies Mix ID 30-1 l l
Date Sampled Apil17,2002 Design Stength (psi) 3000

Date Received April 18,2002 Admixture

FIELD TEST DATA
Supplier Custom Concrete TruckNo. t69 TicketNo. 994485

Batch Time 3:30 Sample Time 4:10 Time Placed 4:30

Concrete Temp'(F) 85 AirTemp (F) 9l Weather Sunny

Slump'(in.) 4.0 Air Content* (%) 4.0 Unit Wt.5 (pcf) 144

WaterAdded (gal) N/A Qty. Rep.(yd') 6 Sampled by' LS

Placement Location Concrete Cradle Slab

LABORATORY TEST RESULTS
SAMPLE

ID
NUMBER

DIA.
(in.)

AREA
(sq.in.)

TEST
DATE

AGE
(days)

MAX.
LOAD
(lbs.)

I.]NIT
wT.
(pc0

COMP.
STRENGTH

(psi)

BREAK
TYPE

TESTED
BY

125t9 5.97 27.99 4-24-02 100,000 144 3570 D BS

12526 5.95 27.81 4-24-02 90,000 3240 D BS

12521 5-r5-02 28

12522 5-15-02 28

12523 SP

B-Cone & C-Cone & Shear D-Shear E-Columnar



FOUNDATION ENGINEERING SCIENCE, INL.
. Geotechnical Engineering [Drilling; Foundation, Retaining Wall & Pavement Design]

Environmental Manasement lPhase I & I l, Asbestos and Lead Pai

Construction Materials Testing & Inspection [Quality Control

Foundation & Pavement Problems Evaluations & Remedi

Value Engineering During Design & Construction

Mr. J.P. Ottino III, V.P.
Williamsburg Plantation, Inc.
Berkeley South Building
Executive Suite 121

3015 N. Ocean Boulevard
Ft. Lauderdale, Florida 33308

Re: Seepage and Erosion of Dam Surface Slopes Report
Williamsburg Plantation - Section Five, Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.337

Dear Mr. Ottino:

Pursuant to the contractor's request, an experienced Professional Geotechnical Engineer with Foundation

Engineering Science, Inc. (FES) visited the project site on May 3, 2002. The specific purpose of this site

visit was to evaluate the side slopes of the cut areas within the recently re-constmcted storm water

management detention basin (SWMB) and earthen dam located within Williamsburg Plantation -Section

Five in James City County, Virginia. The western portion ofthe cut slopes within the SWMB are three (3)

horizontal to one (1) vertical [3H:1V].

A severe storm swept the area the night before on May 2,20Q2,which yielded approximately two (2) inches

of rain within a short period of time from approximately ten (10) pm to approximately four (4) am.

1.0 SITE OBSERVATIONS

The evaluated west side cut slopes of the SWMB appeared to have been soaked with this rainfall event

including surface run offwater from the western portion adjacent areas to the SWMB. Seepage was evident

at two (2) locations from an approximate elevation of three (3) to four (4) feet above the pool existing

elevation. The areas appearing to contain ground water seepage ranged approximately in length from ten

(10) to thirty (30) feet. The seepage appeared to occur in water bearing or pervious layers of cohesionless

soils.

The side slopes appeared to be intact with exception of the areas containing severe surface water run off.

The surface erosion appeared to be slight fless than three (3) to six (6) inches in depth]. The majority of the

existing ground surfaces above the western and north western portion of the SWMB are higher and drain

towards the SWMB. A severe erosion occurred at the manhole located at the norlh end of the SWMB.

a

a

o

t 1843-8 CANON BOULEVARD > NEWPORT NEWS, VIRGINIA 23606 >PHONE: (757) 873-41 I3 FAX: (757) 873-1 14



t
Seepage and Erosion ofDam Surface Slopes Report

Williamsburg Plantation Section Five, Earthen Dam
James City County, Virginia
FES Report No. I-9C120.337

FES

The Existing Earthen Dam Evaluation Report, prepared by Foundation Engineering Science, Inc @ES) for the

subject project [FES Report No. l-9C120.1 15, dated February 21,,2000]was reviewed. The soils encountered

during our site observation appeared to generally be consistent with the soils described within the subsurface

exploration study report. However, a subsurface exploration or a geotechnical engineering study was not

requested or performed for the SWMB.

2.0 CONCLUSIONS AND RECOMMENDATTONS

Based on the results of our site observations, engineering judgment and extensive knowledge with similar

soils, the following conclusions and recommendations are presented.

l. The cut side slopes located at the western portion of the SWMB appear to be stable with
limited erosion. However, the slopes at the north and north western portion of the SWMB

and specifically around the recently constructed manhole appear to have experienced severe

erosion.

2. Seepage and surface run offwill always occur at this SWMB due to its location and the type

ofsoils encountered on this project site.

3. Seepage from the cut slopes cannot be prevented; however, the erosion capability of this

seepage could become severe if not treated or stabilized. In this regard, FES recommends

plaiement of a permanent stabilizing mat such as VDOT EC-3 type geotextile engineered

product to prevent severe erosion from occurring due to seepage. Following completion of
the seeding and placement of the geotextile engineered product, insure that grass is growing

properly.

4. Surface erosion canbe controlled by directing the surface run offduring severe and extended

rain fall events to specific areas that are not detrimental to the SWMB or the earthen dam.

Surface run offshould be directed from the western and north western portion ofthe SWMB

by constructing surface ditches that are stabilized with VDOT type EC-3 geotextile

engineered products.

5. The roadway portion ofthe SWMB appeared to experience some erosion. Inthisregard, FES

recommends constructing drainage ditches along the western portion of this roadway and

directed to a catch basin or over the over flow structure of the earthen dam.

6. FES should be present on site during installation of the geotextile engineered product to

insure proper placement by the earthwork contractor.

2



\'ruoor" 
ancl Erosion of Dam Surface Slopes Report

Ililliamsburg Plantstion Section Five, Earthen Dam
James City County, Virginia
FES Report No. I-9C120.337

FES

FES appreciates the opportunity to be of service to Williamsburg Plantation,Inc. onthis importantproject
and looks forward to its successful completion. If you have any questions in regards to our report, please do

not hesitate to contact the undersigned.

Respectfully Submitted,

FOUNDATION ENGINEERING SCIENCE. INC.

shp.-
, P.E.

Engineer
No.26383

Figure I -Dam Sub-grade soils Evaluation Location Sketch

(l) Bush Companies * Plantation Group, LLC - Mr. Ken Yerby
(1) James Cily Counly - Mr. Gerald E. Lewis
(1) VDOT - Mr. MarkD. Yeatts
(l) George Nice & Sons, Inc. * Mr. Ray Nice, P.E.
(1) AES Consulting Engineers - Mn Richard Costello, P.E.

C: \company\Oldfiles\ 1 999\cmt\ I -9C I 2 0. 3 3 7



RECORD OF PHONE CONVERSATION

Call To: Idres Hawarry- FES Inc. Date'5lll\2

Call By: Bob Lane

Re: FES Reports Nos. I-9C120.3I3 & .314-Williamsburg Plantation Section 5

Dam Reconstruction

I called Mr Hawarry to discuss the meaning of Item 3 of the section 2.0 CONCLUSIONS
AND RECOMMENDATIONS on the above noted reports. He explained that this item
was intended as a reminder to the contractor that if the exposed subgrade soils were
exposed to moisture, (i.e. rain over night), they would need re-evaluation prior to
backfilling. He assured me that FES was present for the reconstruction of the dam and
that all unsuitable subgrade soils were removed and replaced by the contractor under FES
supervision.



FOUNDAIION ENGINEERING SCIENCB, INC.
. Geotechnical Engineering [Drilling; Foundation, Retaining Wall & Pavement Design]

. Environmental Management [Phase | & | l, Asbestos and Lead Paint Sampling]

. Construction Materials Testing & Inspection [Quality Control & Quality

. Foundation & Pavement Problems Evaluations & Remediations

. Value Engineering During Design & Construction /;

Mr. J.P. Ottino m, V.P.
Williamsburg Plantation, Inc.
Berkeley South Building
Executive Suite 121

3015 N. Ocean Boulevard
Ft. Lauderdale, Florida 33308

Re: Dam - Partial Subgrade Soils Evaluation Report
Williamsburg Plantation - Section Five, Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.313

Dear Mr. Ottino:

Pursuant to the contractor's request, an experienced Geotechnical Engineer with Foundation Engineering
Science, Inc. (FES) visited the project site on April 16, 2002. The specific pulpose of this site visit was to
evaluate the cleared existing partial subgrade for the Earthen Dam located within Williamsburg Plantation -
Section Five in James City County, Virginia.

1.0 SITE OBSERVATIONS

The partial existing subgrade areas of the Earthen Dam observed, appeared to have been recently cleared of
existing Dam and "Topsoil" materials. The existing subgade elevation was reported by the grading
contractor to be approximately forty four (44) to f,orty seven (47) feet, National Geodetic Vertical Datum
CNGVD) of 1929. The contractor began undercutting the key to the design elevation of thirty nine (39) feet,
(NGVD). The contractor undercut the key six (6) feet in width and five (5) feet in depth. The cleared
subgrade soils encountered on site consisted of gray to brown, silty sand (SM) with excessive organic
matter and wood fragments. The evaluated area is shown in the attached Figure 1.

The Existing Earthen Dam Evaluation Report, prepared by Foundation Engineering Science, Inc. (FES) for
the subject project [FES Report No. l-9CI20.115, dated February 2I, 2000] was reviewed. The soils
encountered during our site observation appeared to generally be consistent with the soils described within the
subsurface exploration study report.

April 18,2001

11843'8 CANON BOULEVARD > NEWPORT NEWS, VIRGINIA 23606 DPHONE: (757) 573-4113 FAX: (757) 873-114



Partnl Dam Subgrade Soils Evaluation Report

Williamsburg Plantation Section Five, Earthen Dam
James City County, Virginia
FES Report No. I-9C120.313

FES

2.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of the undercutting procedure, our site observations and engineering judgment, the
following conclusions and recommendations are presented.

1. Due to the type of soils encountered within the existing subgrade for the Earthen Dam, FES
representative recommended excavating the unsuitable materials. Additionally, the contractor
excavated the key area to elevation thirty nine (39) feet, (NGVD) and all unsuitable materials
within the existing subgrade underFES representative supervision. The approximate volume
of undercut is tabulated below:

LOCATION LENGTH
(ft)

WIDTH
(ft)

DETTTH
(Inches)

VOLUME
(Cu. Yds.)

Area No. I 50 45 36.0 250

TOTAL = 250 Cubic Yards

2. The excavated soils within the existing Earthen Dam and the undercut soils are unsuitable to

be utilized as backfill material within the Dam or anywhere else due to containing excessive

organic matter and wood fragments.

3. The subgrade soils are moisture sensitive. kr this regard, following extended rainfall events

or severe rainfall, we recommend the existing subgrade soils be re-evaluated by an

experienced Professional Engineer or his representative to insure that the subgrade soils are

stable and still capable of supporting the proposed fill and loads.

FES appreciates the opportunity to be of service to Williamsburg Plantationr lnc. on this important project

and looks forward to its successful completion. If you have any questions in regards to our report, please do

not hesitate to contact the undersigned.

Respectfully S ubmitted,

SCIENCE,INC.

Project Engineer

4\"d-*
S. Elawar, P.E.

ncipal Engineer
Reg. No.26383

Attachments:

XCopies:

Figure 1 -Dam Sub-grade soils Evaluationl'ocation Sketch

(1) Bush Companies-Plantation Group, LLC - Mr. Ken Yerby
(1) James City County - Mr. Gerald E. Lewis
(l) VDOT - Mr. Mark D. Yeatts

(l) George Nice & Sons, Inc. - Mr. Ray Nice, P.E.

)
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FOTTNDATION ENGINEERING SCIENCE' INC.
GEOTECHNICAL, ENVIRONMENTAL & CONSTRUCTION INSPECTION

1 1843-8 CANON BOULEVARD
NEWPORT NEWS, VIRGINIA 23606

PHONE: 7 57 -87 3-4113 FAX: 7 57 -87 3-4114

EMAIL: RELAWAR @FESVA.COM

CONSTRUCTION INSPECTION SERVICES

WILLIAMSBURG PLANTATION' SECTION
FIVE - EARTHEN DAM

JAMES CITY COUNTY, VIRGINIA

DATE:

April 16,2002

SCALE:

N/A

FES REPORT NO.

1-9C120.313

FIGURE - 1

EARTHEN DAMEXISTING SI.JBGRADE

EVALUTION LOCATION SKETCH



Re:

I)Aee"\/l- F' 'l 'L"

FOUNDATION ENGINEERING SCIENCE, INC.
. Geotechnical Engineering [Drilling; Foundation, Retaining Wall & Pavement Design]

. Environmental Management [Phase | & | l, Asbestos and Lead Paint Sampling]

. Construction Materials Testing & Inspection [Quality Control & Quality Assurance]

. Foundation & Pavement Problems Evaluations & Remediations

. Value Engineering During Design & Construction

Mr. J.P. Ottino m, V.P.
Williamsburg Plantation, Inc.

Berkeley South Building
Executive Suite 121

3015 N. Ocean Boulevard
Ft. Lauderdale, Florida 33308

April 19,2001

Dam - Partial Subgrade Soils Evaluation Report

Williamsburg Plantation, Section Five - Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.3I4

Dear Mr. Ottino:

pursuant to the contractor's request, an experienced Geotechnical Engineer with Foundation Engineering

Science, Inc. (FES) visited the project site on April 17, 2002. The specific purpose of this site visit was to

evaluate the cleared existing partial subgrade forthe Earthen Dam located within Williamsburg Plantation -

Section Five in James City County, Virginia.

1.0 SITE OBSERVATIONS

The partial existing subgrade areas of the Earthen Dam area observed, appeared to have been recently

cleared of existing Dam and'Topsoil" materials. The existing subgade elevation was reported by the

grading contractor to be approximately forty four (M) toforty seven (47) feet,National Geodetic Vertical

Datum (NGVD) of 1929.The contractor began undercutting the key to the deliqn elevation of thirty nine

(39) feet, (NGVD). The contractor undercui the key six (6) feet in width and five (5) feet in depth' The

cleared subgrade soils encountered on site consisted of gray to brown, silty sand (SM) with wood fragments

and organic matter. The evaluated area is shown in the attached Figure 1'

The existing Earthen Dam Evaluation Report, prepared by Foundation Engineering Science, Inc' (FES) for the

subjectproject [FES ReportNo. l-gclz}.n s,aateaFeuruuy2l,2000] wasreviewed.Thesoilsencountered

during our site observation appeared to generally be consistent *ittt the soils described within the subsurface

exploration studY rePort.

11843.8 CANON BO(]LEVARD > NEWPORT NEWS, VIRGINIA 23606 >PHONE: (757) 873'41T3 FAX: (757) 873'114



,t
" Dalm Fartial Subgrade Soils Evaluation Report

Williamsburg Plantation -Section Five, Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.314

FES

2.0 CONCLUSIONS AND RECOMMEI\DATIONS

Based on the results of the undercutting procedure, our site observations and engineering judgment, the
following conclusions and recommendations are presented.

1. Due to the type of soils encountered within the existing subgrade for the Earthen Dam, FES
representative recommended undercutting the unsuitable materials. Additionally, the
contractor excavated the key area to elevation thirty nine (39) feet (NGVD) and all unsuitable
materials within the existing subgrade under FIES representative supervision. The
approximate volume of undercut is tabulated below:

I,OCATION LENGTII
(ft)

WIDTII
(ft)

DEPITI{
@ches)

VOLUME
(Cu. Yds.)

Area No. 1 28 45 36.0 140

TOTAL = 140 Cubic Yards

2. The excavated soils within the existing Earthen Dam and the undercut soils are unsuitable to
be utilized as a bacldill material within the Dam or anywhere else due to containing
excessive organic matter and wood fragments.

3. The subgrade soils are moisture sensitive. In this regard, following extended rainfall events

or severe rainfall, we recommend the existing subgrade soils be re-evaluated by an

experienced Professional Engineer or his representative to insure that the subgrade soils are

stable and still capable of supporting the proposed fill and loads.

FES appreciates the opportunity to be of service to Williamsburg Plantation, Inc. on this important project

and looks forward to its successful completion. If you have any questions in regards to our report, please do

not hesitate to contact the undersigned.

Respectfully Submitted,

FOI]NDAT ENGINEERING SCIENCE, INC.

"10>

Figure 1 -Dam Sub-grade soils Evalustion I'ocation Sketch

(1) Bush Companies-Plantation Group, LLC - Mr. Ken Yerby

(I) James City County - Mr. Gerald E. Lewis
( I ) VDOT - Mr. Mark D. Yeatts

(l) George Nice & Sons, Inc. - Mr. Ray Nice, P.E.

(1"2*
war, P.E.

pal Engineer
No.26383

Attachmenrs:

XCopies:

Project Engineer

C :V omp any\O LD F ile s\I 999vmAI -9 C I 20. 3 I 4
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FOUNDATION ENGTNEERING SCTENCE, INC.
GEOTECHNICAL, ENVIRONMENTAL & CONSTRUCTION INSPECTION

1 I 843-B CANON BOULEVARD
NEWPORT NEWS, VIRGINIA 23606

PHONE: 7 57 -873-4113 FAX: 7 57 -87 3-4114

EMAIL: RELAWAR@FESVA.COM

CONSTRUCTION INSPECTION SERVICES

WILLIAMSBIJRG PLANTATION, SECTION
FIVE - EARTHEN DAM

JAMES CITY COUNTY, VIRGINIA

DATE:

Aprill7,2002

SCALE:

N/A

FES REPORT NO.

L-9C120.314

FIGURE - 1

EARTHEN DAMEXISTING SIJBGRADE

EVALUTION LOCATION SKETCH
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FOUNDATION ENGINEERING SCIENCE, TNC.
. Geotechnical Engineering [Drilling; Foundation, Retaining Wall & Pavement Design]

lvlr. J.P. Ottino m, V.P.

Williamsburg Plantation, Inc'

BerkeleY South tsuilding
Executive Suite 121

3015 N. Ocean Boulevard

Ft. Lauderdale, Florida 33308

Re: Emergency Spillway Subgrade Soils Evaluation Report

Williamsburg Ptantation, Section Five' Earthen Dam

James CitY CountY, Virginia
FES RePort No. 1-9C120'335

Dear Mr. Ottino:

pursuant to the contractor,s request, an experiencea le9le1hnicar 
Engineer with Foundation Engineering

Science, Inc. (FES) visited the project ;*; Apnr23,2002.ttre specffic purpose of this site visit was to

evaluate the subgrade materiars for the Emergency Sp'lway o rtr" g*rten Dam located within williamsburg

Plantation - Section Five in James City County' Virginia'

1.0 SITE OBSERVATION

The Emergency Spillway subgrade observ,ed appeared to have been cleared from the "Topsoil" materials

and undercur twenty (20) feet in width and to the desrgn "t.uuti* 
of fifty four (54) feet' National Geodetic

vertical Datum (NGVD) of rg2g.The subgrade soilsencounr"r"a on siie consisted of gray to brown' silty

sand(SM).TheevaluatedareaisshownintheattachedFigurel.

The existing Earthen Dam Evaluation Report,pr"pq"j gyFoundation Engineering Science' Inc' (FES) for the

subject project [FES Report No. r-gcr2'.rrs, dateoreu ruary2r'2000] was reviJwed. The soils encountered

during our site observation appeared r" g"*r"'v be consis[i*i,tr the soils described within the subsurface

exploration studY rePort'

. Environmental Management [Phase | & | I, Asbestos and Lead Paint

. Construction Materials Testing & Inspection [Quality Control &

. Foundation & Pavement Problems Evaluations & Remediatwir$.'

. Value Engineering During Design & Construction

Mray 3,2002

1r843-B cANoN BouLE,ARD > NEwpoRT NEws, ,IRGINTA 23606 >pHoNE: (757) 873-4113 FAX: (757) 873'114



- Emerrency Spillway Subgrade Soils Evaluation Report
Williamsburg Plantation -Section Five, Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.335

FES

gklr-
, P.E.

2.0 CONCLUSIONS AI\D RECOMMENDATIONS

Based on the results of the undercutting procedure, our site observations and engineering judgment, the
following conclusions and recommendations are presented.

1. On-site observation indicated that the emergency spillway subgrade is ready for placement of
the filter fabric liner.

2. The subgrade soils are moisture sensitive. In this regard, following extended rainfall events
or severe rainfall, we recommend the existing subgrade soils be re-evaluated by an
experienced Professional Engineer or his representative to insure that the subgrade soils are
stable and still capable of supporting the proposed fill and loads.

FES appreciates the opportunity to be of service to Williamsburg Plantationr lnc. on this important project
and looks forward to its successful completion. If you have any questions in regards to our report, please do
not hesitate to contact the undersigned.

Respectfully Submitted,

GINEERING SCIENCE, INC.

cl)-

Figure 1 -Dam Sub-grade soils Evaluationlocation Sketch

(1) Bush Companies-Plantation Group, ILC - Mr. Ken Yerby
(I ) James City County - Mr. Gerald E. lzwis
(I) VDOT - Mr. Mark D. Yeaus
(I) George Nice &Sons, Inc. - Mr. Ray Nice, P.E.
( 1) AES Consulting Engineers - Mr Richard Costello, P.E.

C:Vompany\OLD FileN 999umN -9C I 20. 3 5

Raj
P.i1

V.AI

Engineer
No.26383

Attachments:

XCopies:

Project Engineer
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FOTTNDATION ENGINEERING SCIENCE, INC.
GEOTECHNICAL ENVIRONMENTAL & CONSTRUCTION INSPECTION

1 I 843-8 CANON BOULEVARD
NEWPORT NEWS, VIRGINIA 23606

PHONE: 7 57 -87 3-4113 FAX: 7 57 -873-41 14

EMAIL: RELAWAR @FESVA.COM

CONSTRUCTION INSPECTION SERVICES

WILLIAMSBURG PLANTATION, SECTION
FIVE. EARTI{EN DAM

JAMES CITY COUNTY, VIRGINIA

DATE:

April29,2002

SCALE:

N/A

FES REPORT NO.

1-9C120.335

FIGURE - 1

EMERGENCY SPILLWAY SUBGRADE

EVALUTION LOCATION SKETCH



FOUNDATION ENGINEERING SCIENCE, INC.
' Geotechnical Engineering [Drilling; Foundation, Retaining Wall &
. Environmental Management [Phase | & | I, Asbestos and Lead Pai

. Construction Materials Testing & Inspection fQuality Control &

. Foundation & Pavement Problems Evaluations & Remediati

. Value Engineering During Design & Construction

Mr. J.P. Ottino, III, V.P.
Williamsburg Plantation, Inc.
Berkley South Building
Executive Suite 121

3015 N. Ocean Boulevard
Fort Lauderdale, Florida 33308

Re: Field Compaction Density Report
Williamsburg Plantationo Section Five, Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.323

Dear Mr. Ottino:

Pursuant to the Contractor's request, a Foundation Engineering Science, Inc. (FES) representative

visited the project site on April 19, 2002. The specific purpose of this visit was to perform compilction

density testing on the on-site material placed within the earthen dam. These tests were performed in
general accordance with the American Society for Testing and Materials (ASTM) Test Designation D-

2922,titled "Density of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow Depth)".

FES appreciates the opportunity to be of service to Williamsburg Plantation, Inc. on this important
project and looks forward to its successful completion. Should you have any questions regarding this

report, please do not hesitate to contact the undersigned.

Resp ectfu lly submitted,

FOUNDATION ENGINEERING SCIENCE. INC.

t l'"'tit4t

kj* d'{',v uw
David L. Doran. E.I.T.
Project EngineerProject Engineer

Attachments:

XCopies:

Field Compaction Density Report
Field Compaction Density Location Sketch

(t) Bush Companies-Plantation Group. LLC - Mr. Ken Yerby
(l) James City County - Mr. Gerald E. Lewis
( l) VDOT - Mr. Mark D. Yeatts

(l) George Nice & Sons, Inc. - Mr Ray Nice, P.E.
(1) AES Consulting Engineers - Mr. Richard Costello, P.E.

t :\contpott);\oIdfiIes\ I 999\cnt\ I -9C I 20.3 23

11813 B CANON BOTILEVARD > NEWPORT'NI|WS,I'IRGINIA 23606 > PI{ONE: 757-873-4113 FAX: 757-873-4114

April30, 2002



FOUNDATION ENGINEERING SCIENCE. INC.
1 1843 B Canon Boulevard
Newport News, Virginia 23 606
Telephone: (757) 873-4113 Fax: (757) 873-4114

FIELD COMPACTION DENSITY REPORT Pase L of3
Project Name Williamsburg Plantation, Section Five, Eadhen Dam Date Lpril19,2002

Project No. r-9cr20.323 General'
Contractor

The Bush Companies

Client Williamsburg Plantation, Inc.

Berkley South Building
Executive Suite 121

3015 N. Ocean Boulevard
Fort Lauderdale. Florida 33308

Earth
Contractor

George Nice & Sons, Inc.

Project Location James City County, Virginia Weather Surury

Gauge # 26788 | Model # | 3430 | Density Std. Ct. 3011 lMoisrurestd.cr. 1650 IFESREP.: ILS
Proctor I Dry

I oensirl

I (p"r)

opt.
Moist.

(%)

Passing

#2003

(%)

Material Description & Classification' Source Compaction
Requirement

43 It7.l 14.0 47.8 Reddish brown clayey SAND (SC) On-site Borrow Moderate effort

TEST
NO.

DEPTH
(inches)

ELEVATION
(feet)

PROC.
NO.

D.D.
(PCF)

MOIST
(%)

w.D.
(PCF)

%
COMP

PASS FAIL REMARKS

I t2 46.5 43 111.3 t8.2 13t.4 95.0 X

2 t2 47.0 43 ttt.7 17.3 131.0 95.4 X

3 6 47.0 43 111.4 17.8 t3t.2 95.1 X

4 t2 48.0 43 112.6 17.4 132.2 96.2 X

5 12 48.0 43 tt4.6 15.5 t32.3 97.9 X

6 t2 49.0 43 115.6 14.4 132.2 98.7 X

TESTNO. TESTLOCATION

I Site No. 1, See attached figure

2 Site No. 2, See attached figure
a
J Site No. 1, See attached figure

4 Site No. 2, See attached figure

5 Site No. 1, See a.ttached figure

6 Site No. 2, See attached figure

SPEC, REQUIREMENTS Utility Trench Sidewalk Structure Roadway/Parking General

(Dam)

COMPACTION (%) 95.0

MOISTURE (%) o.M. + 200/0

Comments

C""'pwith'ASTMD2922,'ASTMD698(MethodA),"ASTMD1140'
UASTM D2488 (Visual-Manual Procedure)



FOUNDATION ENGINEERING SCIENCE. INC.
I 1843 B Canon Boulevard
Newpod News, Virginia 23606
Telephone: (151) 813-4113 Fax: (157) 873-4114

FIELD COMPACTION DENSITY REPO 2of3
Project Name Williamsburg Plantation, Section Five, Earthen Dam Date Aprll19,2002

Project No. t-9c120323 General
Contractor

The Bush Companies

Client Wilhamsburg Plantation, Inc.

Berkley South Building
Executive Suite l2l
3015 N. Ocean Boulevard
Fort Lauderdale, Florida 33308

Earth
Contractor

George Nice & Sons, Inc.

Project Location James City County, Virginia Weather Sunny

Gauge # 26788 | Model # | 3430 | Density Std. Ct. 301I I Moisture Std. Ct. | 650 | FES REP.: LS

Proctor Dry
Density2

(pc0

opt.
Moist.

(%)

Passing

#2003

(%)

Material Description & Classification" Source Compaction
Requirement

43 ltl.l 14.0 47.8 Reddish brown clayey SAND (SC) On-site Borrow Moderate effort

TEST
NO.

DEPTH
(inches)

ELEVATION
(feet)

PROC.
NO.

D.D.
(PCF)

MOIST
(%)

w.D.
(PCF)

%
COMP

PASS FAIL REMARKS

7 t2 49.0 43 111.6 t6.4 129.9 95.3 X

8 t2 50.0 43 111.3 16.8 130.0 95.0 X

9 t2 50.0 43 t18.2 14.8 t35.7 100.9 X

10 t2 51.0 43 1t5.7 14.3 132.2 98.8 X

t1 t2 51.0 43 1t4.5 15.9 t32.7 97.7 X

t2 t2 52.0 43 t15.7 t4.6 132.5 98.8 x

TESTNO. TESTLOCATION

Site No. 1, See attached figure

8 Site No. 2, See attached figure

9 Site No. l, See attached figure

10 Site No. 1, See attached figure

ll Site No. 2, See attached figure

t2 Site No. 1, See attached figure

SPEC. REQUIREMBNTS Utilitv Trench Sidewalk Structure RoadwaylParking General

(Dam)

CoMPACTTON (%) 95.0

MOTSTURE (%) o.M. + 20yo

Comments

c"-p* nci witnr.q.srM Dzg2z,tASTM D698 (Method A),'ASTM D1140,
4ASTM D2488 (Visual-Manual Procedure)



FOUNDATION ENGINEERING SCIENCE. INC.
I 1843 B Canon Boulevard
Newport News, Virginia 23606
Telephone: (757) 873-4113 Fax: (757)873-4114

FIELD COMPACTION DENSITY REPO 3 of3
Project Name Williamsburg Plantation, Section Five, Earthen Dam Date Aprll19,2002
Project No. r-9c120.323 General

Contractor
The Bush Companies

Client Williamsburg Plantation, Inc.

Berkley South Building
Executive Suite 12l
3015 N. Ocean Boulevard
Fort Lauderdale, Florida 33308

Earth
Contractor

George Nice & Sons, Inc.

Project Location James City County, Virginia Weather Sunny

Gauge # 26788 | Model # | 3430 | oensity Std. Ct. 301I I Moisture Std. Ct. 650 I FES REP.: LS

Proctor Dry
Density2

(pc0

opt.
Moist.

(%)

Passing

#2003

(%)

Material Description & Classification" Source Compaction
Requirement

43 trl.l 14.0 47.8 Reddish brown clayey SAND (SC) On-site Borrow Moderate effort

TEST
NO.

DEPTH
(inches)

ELEVATION
(feet)

PROC.
NO.

D.D.
(PCF)

MOIST
(%)

w.D.
(PCF)

%
COMP

PASS FAIL REMARKS

l3 t2 52.0 43 114.6 t 5.3 132.2 91.9 X

l4 l2 53.0 43 116.0 17.0 135.6 98.',I X

t5 t2 53.0 43 rt5.2 16.2 133.9 98.r X

l6 l2 54.0 43 116.1 15.6 134.2 99.2 X

L7 t2 54.0 43 tr6.4 15.4 134.3 99.4 X

TESTNO. TESTLOCATION
l3 Site No. 2, See attached figure

T4 Site No. 1, See attached figure

15 Site No. 2, See atiached figure

l6 Site No. 1, See attached figwe
t7 Site No. 2, See attached figure

SPEC. REQUIREMENTS Utilitv Trench Sidewalk Structure Roadway/Parking General

(Dam)

CoMPACTTON (%) 95.0

MOTSTURE (%) O.M.+20Yo

Comments

Compaction density testing was performed in general accordance with rASTM D2922,'ASTM D698 (Method A),'ASTM Dl140,
4ASTM D2488 (Visual-Manual Procedure)
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FO(nIDATTON ENGTNEERTNG SCTENCE, rNC.
GEOTECHNICAL, ENVIRONMENTAL & CONSTRUCTION INSPECTION

I 1843-8 CANON BOULEVARD
NEWPORT NEWS, VIRGINIA 23606

PHONE: 7 57 -873-4113 FAX: 1 57 -813-4114

EMAIL: RELAWAR@FESVA.COM

CONSTRUCTION INSPECTION SERVICES

WILLIAMSBURG PLANTATION, SECTION
FIVE - EARTHEN DAM

JAMES CITY COUNTY, VIRGINIA

DATE:

April 19, 2002

SCALE:

N/A

FES REPORT NO.

l-9c120.323

FIGURE _ 1

FIELD DENSITY COMPACTION

LOCATION SKETCH



Re:

hlr.e '

FOUNDATION ENGINEERING SCIENCE' IN
. Geotechnical Engineering [Drilling; Foundation, Retaining Wal

. Environmental Management [Phase | & | l, Asbestos and

. Construction Materials Testing & Inspection [Quality C

. Foundation & Pavement Problems Evaluations & Remedi

. Value Engineering During Design & Construction

Lprrl24,2002

Mr. J.P. Ottino.IIL V.P.
Williamsburg Plantation, Inc.
Berkley South Building
Executive Suite 121

3015 N. Ocean Boulevard
Fort Lauderdale, Florida 33308

Field Compaction Density Report
Williamsburg Plantation, Section Five, Earthen Dam

James City County, Virginia
FES Report No. 1-9C120.318

Dear Mr. Ottino:

Pursuant to the Contractor's request, a Foundation Engineering Science, Inc. (FES) representative

visited the project site on April 1i, 2002. The specific purpose of this visit was to perform compaction

density testing on the on-site material placed within the earthen dam area. These tests were performed

in general accordance with the American Society for Testing and Materials (ASTM) Test Designation

O-ZgZZ,titled "Density of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow Depth)".

FES appreciates the opportunity to be of service to Williamsburg Plantationo Inc. on this important

projeci and looks forward to its successful completion. Should you have any questions regarding this

report, please do not hesitate to contact the undersigned.

Respectfully submitted,

FOUNDATION ENGINEERING SCIENCE, INC.

Project Engineer I Engineer
, No. 26383

Id

Attachments:

XCopies:

Field Compaction Density Report
Field Compaction Density Location Sketch

(l) Bush Cornpanies-Plantation Group, LLC - Mr. Ken Yerby

( l) James City Cctunty - Mr. Gerald E. Lewis
( l) VDOT - Mr. Mark D. Yeatts

(l) George Nice & Sons, Inc. - Mr. Rrty Nice, P.E.

c ; \t'o rttpo t4,\e ltlJi I cs \ I 999\r; nt \ I -9 ( l 2 0. I | 8

I1843 B CINON BOUI,EV.,IRD > NDWPORT-NEWS, 
''IRGINIA 

23606 > PIIONE: 757'873'4113 FAX: 757-873-41I4



FOUNDATION ENGINEERING SCIENCE, INC.
I1843 B Canon Boulevard
Newport News, Virginia 23606
Telephone: (751) 873-4113 Fax: (757) 813-4114

FIELD COMPACTION DENSITY REPOR I of2
Project Name Williamsburs Plantation. Section Five, Earthen Dam Date Aptll17,2002

Project No. l -9c120.318 G.

Contractor

The Bush Corripanies

Client Williamsburg Plantation, Inc.

Berkley South Building
Executive Suite 121

3015 N. Ocean Boulevard
Fort Lauderdale, Florida 33308

Earth
Contractor

George Nice & Sons, Inc.

Proiect Location James City County, Virginia Weather Sunny

Gauge # 26188 | uodet# I 3430 | Density Std. Ct. 3354 TM"irt"re Std. Ct. | 0ss I nes Rer.: I LS

Proctor Dry
Density2

(pc0

opt.
Moist.

(%)

Passing

#2003

(%)

Material Description & Classification Source Compaction
Requirement

43 rt7.l 14.0 47.8 Reddish brown clayey SAND (SC) On-site Borrow Moderate effort

TEST
NO.

DEPTH
(inches)

ELEVATION
(feet)

PROC.
NO.

D.D.
(PCF)

MOIST
(%)

w.D.
(PCF)

%
COMP

PASS FAIL REMARKS

I t2 46.0 43 118.6 14.8 136.1 101.2 X

2 12 55.0 43 t19.4 14.8 137.1 102.0 X

J t2 47.0 43 113.8 15.8 l3 1.8 97.2 x

4 t2 56.0 43 tt4.7 t4.9 131.8 98.0 x

5 l2 42.0 43 115.0 13.9 131.9 98.2 X

6 t2 43.0 43 117.0 14.0 t32.8 99.9 X

TESTNO. TEST LOCATION

I Site No. l, See at&ached figure

2 Site No. 2, See attached figure
a
J Site No. 1, See attached figure

4 Site No. 2, See attached figure

5 Site No. 3, See attached figure

6 Site No. 3, See attached figure

SPEC. REQUIREMENTS Utilitv Trench Sidewalk Structure Roadway/Parking General

(Dam)

COMPACTION (%) 95.0

MOTSTTJRE (%) O.M.+20yo

Comments

Compaction density testing was performed in general accordance with 'ASTM D2922, 'AS'['M D69U (Metnoo A)' ADIlu 'L'rr'ru'
4ASTM D2488 (Visual-Manual Procedure)



FOUNDATION ENGINEERING SCIENCE. INC.
I 1843 B Canon Boulevard
Newport News, Virginia 23606
Telephone: (157) 873-4113 Fax: (757) 8'73-4114

FIELD COMPACTION DENSITY REPORT Pa;ee2 of?
Project Name Williamsburs Plantation. Section Five. Earthen Dam Date Aprll17,2002

Project No. 1-9C120.318 G.
Contractor

The Bush Companies

Client Williamsburg Plantation, Inc.

Berkley South Building
Executive Suite 121

3015 N. Ocean Boulevard
Fort Lauderdale, Florida 33308

Earth
Contractor

George Nice & Sons, Inc

Project Location James City County, Virginia Weather Sunny

Gauge # 26788 | Model # | 3430 | Density Std. Ct. 3354 | Moisnre Std. Ct. | 658 | FES REP.: I LS

Proctor I Dry

I 
oensitv'?

| (Pcr)

opt
Moist.

{%)

Passing

#2003

(%)

Material Description & Classification Source Compaction
Requirement

43 I 117.1 14.0 47.8 Reddishbrown clayey SAND (SC) On-site Borrow Moderate effort

TEST
NO.

DEPTH
(inches)

ELEVATION
(feet)

PROC.
NO.

D.D.
(PCF)

MOIST
(%)

w.D.
(PCF)

%
COMP

PASS FAIL REMARKS

7 t2 40.5 43 I18.0 t4.9 135.6 100.7 X

8 t2 4t.5 43 119.6 15.0 t37.5 t02.1 X

9 t2 42.5 43 115.0 t6.2 1,33.6 98.2 X

10 12 43.5 43 t20.3 15.3 138.7 102.7 X

ll t2 44.5 43 116.6 15.3 134.5 99.6 X

t2 6 45.0 43 115.6 15.8 133.8 98.7 X

TESTNO. TESTLOCATION
n Site No. 4. See attached frsure

8 Site No. 4, See attached figure

9 Site No. 4, See attached figure

t0 Site No. 4, See attached frgure

ll Site No. 4, See attached figure

t2 Site No. 4, See attached figure

SPEC. REQUIREMENTS Utility Trench Sidewalk Structure Roadway/?arking General

(Dam)

COMPACTION (%) 95.0

MOTSTURE (%) O.M. + 20Yo

Comments

ingeneraIaccordancewith1ASTMD2922,,ASTMD698(MethodA),,ASTMD1140,
4ASTM D2488 (Visual-Manual Procedure)
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COT{STNUCUON INSPECTION SERVICES

WILLIAMSBURG PLANTATION, SECTION
FIVE - EARTHEN DAM

JAMES CITY COLINTY, VIRGINIA

F'OI]I\DATION ENGINEERING SCIENCE' INC.
GEOTECHNICAL, ENVIRONMENTAL & CONSTRUCTION INSPECTION

1 I 843-8 CANON BOULEVARD
NEWPORT NEWS, VIRGINIA 23606

PHONE:'7 51 -873-4113 FAX: 7 57 -813-4114

EMAIL: RELAWAR@FESVA.COM
FIGURE _ 1

FIELD DENSITY COMPACTION

LOCATION SKETCH

FES REPORT NO.

1-9C120.318

DATE:

April17,2002



FOUNDATION ENGINEERING SCIENCE' INC.
. Geotechnical Engineering [Drilling; Foundation, Retaining Wall & Pavement Design]

. Environmental Management [Phase | & | l, Asbestos and Lead Paint Sampling]

. Construction Materials Testing & Inspection [Quality Control & Quality Assurance]

. Foundation & Pavement Problems Evaluations & Remediations

. Value Engineering During Design & Construction

Aprll24,2002

Mr. J.P. Ottino,III, V.P.
Williamsburg Plantation, Inc.
Berkley South Building
Executive Suite 121

3015 N. Ocean Boulevard
Fort Lauderdale. Florida 33308

Re:

Attachments

XCopies:

Field Compaction Density Report
Williamsburg Plantation, Section Five, Earthen Dam
James City County, Virginia
FES Report No. l-9C120.316

Dear Mr. Ottino:

Pursuant to the Contractor's request, a Foundation Engineering Science, Inc. (FES) representative

visited the project site on April 16, 2002. The specific purpose of this visit was to perform compaction

density tesiing on the on-site material placed within the earthen dam. These tests were performed in

g"tt"rul u""ordun". with the American Society for Testing and Materials (ASTM) Test Designation D-

ZgZz,titled "Density of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow Depth)".

FES appreciates the opportunity to be of service to Wiltiamsburg Plantation, Inc. on this important

projeci and looks forward to its successful completion. Should you have any questions regarding this

report, please do not hesitate to contact the undersigned.

Respectfully submitted,

FOUNDATION ENGINEERING SCIENCE, INC.

'M,lW;=cipal Engineer
Res. No. 26383

Field Compaction DensiQ Report
Field Compaction Density Location Sketch

( l) Bush Componies-Plantation Group, LLC - Mr' Ken Yerby

(l) James City CounQ Mr. Gerald E. Lewis
(l) VDOT - Mr. Mark D. Yeatts

(l) George Nice & Sons, Inc. - Mr. Rtty Nice, P.E.

c;\totnpar4,\6l:lf les\ | 999\cnrt\ I 9C I 20.3 I 6

11843 RL'ANON ROUI.EVARD > NEWPORTNIJWS,VIRGTNTA 23606 >PHONE: 757-873-1113 FAX: 757'873-4111

R

Project Engineer



FOUNDATION ENGINEERING SCIENCE, INC.
11843 B Canon Boulevard
Newport News, Virginia 23606
Telephone: (757) 873-4113 Fax (757) 873-4114

FIELD COMPACTION DENSITY REPORT 1 of?
Project Name Williamsburg Plantation, Section Five, Earthen

Dam
Date Aprtl16,2002

Project No. r-9ct20.316 General Contractor The Bush Companies

Client Williamsburg Plantation, Inc.

Berkley South Building
Executive Suite 121

3015 N. Ocean Boulevard
Fort Lauderdale. Florida 33308

Earth Contractor George Nice & Sons, Inc.

Project Location James City County, Virginia Weather Sunny

Gauge # 26788 | uoaet # | 3430 | Density Std. Ct. 2920 | Moisture Std. Ct. | 629 | FES REP.: I LS

Proctor Dry
Densiff2

(pc0

opt.
Moist.

(%)

Passing

#2003

(%)

Material Description & Classification' Source Compaction
Requirement

43 tt7.l 14.0 47.8 Reddish brown clayey SAND (SC) On-site Borrow Moderate effort

TEST
NO.

DEPTH
(inches)

ELEVATION
(feet)

PROC.
NO.

D.D.
(PCF)

MOIST
(%)

w.D.
(PCF)

%
COMP

PASS FAIL REMARKS

1 l2 45.0 43 113.8 t4.9 t30.7 91.1 X

2 t2 41.0 43 Lt4.l 14.8 131.0 97.5 X

J t2 46.0 43 111.3 t6.4 t29.6 95.0 X

4 12 42.0 43 tt6.9 15.4 135.0 99.9 X

5 t2 47.0 43 1t6.4 15.3 134.2 99.4 X

6 t2 43.0 43 t12.7 16.0 130.8 96.3 X

7 t2 50.0 43 118.4 15.6 136.8 101.1 X

8 l2 43.5 43 t13.1 16.8 132.9 97.r X

TESTNO. TESTLOCATION

I Site No. l, See attached figure

2 Site No. 2, See attached figure
a
J Site No. l. See attached figure

4 Site No. 2, See attached figure

5 Site No. 1, See attached figure

6 Site No. 2, See attached figure

7 Site No. 3, See attached figwe

8 Site No. 4, See attached figure

SPEC. REQUIREMBNTS Utility Trench Sidewalk Structure Roadway/Parking General

(Dam)

COMPACTION (%) 95.0

MOISTURE (%) Q.lyl. + 20o/o

Comments

Compaction density testing was performed in general accordance with 'ASTM D2922' "ASTM D69E (Method A)' "AJllvl l'll4u'
4ASTM D2488 (Visual-Manual Procedure)



FOUNDATION ENGINEERING SCIENCE. INC.
11843 B Canon Boulevard
Newport News, Virginia 23606
Telephone: (757) 873-41 13 Fax: (757) 873-4114

FIELD COMPACTION DENSITY REPO Paee2 of 2
Project Name Williamsburg Plantation, Section Five, Earthen

Dam
Date Aprll 16,2002

Project No. t-9cr20.316 General
Contractor

The Bush Companies

Client Williamsburg Plantation, Inc.

Berkley South Building
Executive Suite 121

3015 N. Ocean Boulevard
Fort Lauderdale, Florida 33308

Earth Contractor George Nice & Sons. Inc.

Project Location James City County, Virginia Weather Sunny

Gauge # 26788 lModel# 13430 I Density Std. Ct. 2920 | Moisture Std. )t. 629 I FES REP.: LS

Proctor Dry
Density2

(pc0

opt.
Moist.

(%)

Passing

#2003

(%)

Material Description & Classification' Source Compaction
Requirement

43 IT7.I 14.0 47.8 Reddish brown clayey SAND (SC) On-site Borrow Moderate effort

TEST
NO.

DEPTH
(inches)

ELEVATION
(feet)

PROC.
NO.

D.D.
(PCF)

MOIST
{%)

w.D.
(PCF)

%
COMP

PASS FAIL REMARKS

9 12 52.0 43 116.0 15.8 t34.3 99.1 X

l0 12 45.0 43 rt2.2 16.1 t30.2 95.8 X

1l t2 53.0 43 t17.7 15.6 r36.0 100.5 x

t2 t2 46.0 43 I13.8 15.5 131.4 97.r X

13 t2 54.0 43 115.3 16.7 134.6 98.5 X

TESTNO. TESTLOCATION

9 Site No. 5, See attached figure

t0 Site No. 4, See attached figure

ll Site No. 5, See attached figure

t2 Site No. 4, See attached figure

l3 Site No. 5, See attached figwe

SPEC. REQUIREMENTS Utility Trench Sidewalk Structure RoadwaylParking General

(Dam)

coMPACrroN (%) 95.0

MOTSTT_IRE (%) o.M. + 20%

Comments

compaction density testing was performed in general accordance with rASTM D2922, 'ASTM D698 (Method A), -AS'I'M Dll4U'
oAStM D2488 (Visual-Manual Procedure)



--a_
ICE oF sLoPE

LX. IAP OF
DAI'l = 56.O1

o'/s/
IaD,/DALI 

- Itltt--l tl\ll

;^;------ffifl,NsEo-----
,41+!"-@{.
=',1 oRAl,..r.i REol

\ sla

\
.16 tF Q_dss ill
-!cP o 0.122

tlv.
>\l-

3'f,5o'$ti-.N
ffis,sH?'*)

">.roriln,. '
4. tu'Er'

'\t'- -"\

\ cq{I
'tc-r
1l

FOUTIDATION ENGINEERING SCIENCE, INC.
GEOTECHNICAL. ENVIRONMENTAL & CONSTRUCTION INSPECTION

I I843-8 CANON BOULEVARD
NEWPORT NEWS, VIRGINIA 23606

PHONE: I 57 -873-4113 FAX: 1 51 -813-4114

EMAIL: RELAWAR@FESVA.COM

CONSTRUCTION INSPECTION SERVICES

WILLIAMSBURG PLANTATION, SECTION
FIVE - EARTHEN DAM

JAMES CITY COLINTY, VIRGINIA

DATE:

April 16, 2002

SCALE:

N/A

FES REPORT NO.

t-9c120.316

FIGURE _ 1

FIELD DENSITY COMPACTION

LOCATION SKETCH



t

rorRpa',oN ENGTNEERTN. s c
o

IENCE, INC.
. Geotechnical Engineering [Drilling; Foundation, Retaining Wall & Pavement Design]

. Environmental Management [Phase I & | l, Asbestos and Lead Paint Sampling]

. Construction Materials Testing & Inspection [Quality Control & Quality Assurance]

. Foundation & Pavement Problems Evaluations & Remediations

. Value Engineering During Design & Construction

Mr. J.P. Ottino m, V.P.
Williamsburg Plantation, Inc.
Berkeley South Building
Executive Suite 121

3015 N. Ocean Boulevard
Ft. Lauderdale. Florida 33308

April 18,2001

Existing Dam Soils Evaluation Report
Williamsburg Plantation, Section Five-Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.3I2

Dear Mr. Ottino:

Pursuant to the contractor's request an experienced Geotechnical Engineer with Foundation Engineering

Science, Inc. (FES) visited the project site on April 15, 200L. The specific purpose of this visit was to
evaluate the soils located at the existing Dam and determine its suitability as a backfill material for building
pads and pavement areas within the Williamsburg Plantation, Section five in James City County, Virginia.

1.0 SITE OBSERVATIONS AND EVALUATIONS

The existing Dam was cleared from the "Topsoil", roots and unsuitable materials. The soils within the

existing Dam was visually classified to consist of reddish brown silty sand (SM) with organic materials and

woods and reddish brown clayey sand (SC) with organic materials and woods

2.0 CONCLUSIONS AI\D RECOMMENDATIONS

Based on our review of the project specifications, and engineering judgement, FES offers the following
conclusions and recommendations.

1. The soils within the existing Dam was evaluated and consisted of silty sand (SM) and clayey

sand (SC). The silty sand (SM) and clayey sand (SC) are acceptable as backfill materials if
these materials are cleared of the organic matter and woods, placed with a moisture content

within + 20 percent of the optimum moisture, the fines content [passing the No. 200 Sieve]

is less than thirty-five (35) percent, compaction, moisture and stability can be achieved.

I1843 B CANON BOULEVARD > NEWPORT NEWS, VIRGINIA 23606 > PHONE: 757-873-41I3 FAX: 757-873-4114

Re:



Existing Dam Soils Evaluation Repor!-

W illiams b u r g P lant ation, S ec t i o n f Q a rt he n D am
James City County, Virginia
FES Report No. I-9C120.312

FOLINDATION ENGINEERING S CIENCE" INC.

-<--\ 
^\ l\ )'

J-\.\t la N Or- """) ,

Idres Hawarry Y

Project Engineer

(lnl's.-
a S. El-Awar, P.E.

Pf{rcipal Engineer
Reg. No. 26383

XCopies: (l) Bush Construction Corporation - Mr. Ken Yerby

c :Vomp anybldfil eN 9 9 9VmN - 9 C I 2 0. 3 I 2

FES

2. Due to the contractor's excavator being down during our site visit, FES representative
recommended evaluating the existing soils within the Dam during excavation operation of
these materials and prior to utilizing as backfill material and performing laboratory
classification testin g.

FES appreciates the opportunity to be of service to Williamsburg Plantation, Inc. on this important project

and look forward to its successful completion. Should you have any questions regarding this report, please

do not hesitate to contact the undersigned.

Respectfully submitted,
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FOUNDATION ENGINEERING SCIENCE. INC.
I1843 B Canon Boulevard
Newport News, Virginia 23606
Telephone (757) 873-4113 Fax (757) 873-4114

CONCRETE COMPRESSM STRENGTH TEST REPORTT Page 2 of 2
Client The Bush Companies

4029 Ironbound Road, Suite 200

Williamsburg, Virginia 23 1 88

Report Date May 15,2002

Project Name Williamsburs Plantation. Section Five. Earthen Dam Project No I-9Cr20.329

Proiect Location James City County, Virginia Set ID I (A,B,C,D,E)

General Contractor The Bush Companies Mix ID 30-1 I I

Date Sampled Aprll17,2002 Design Strength (psi) 3000

Date Received April 18,2002 Admixture

FIELD TEST DATA
Supplier Custom Concrete TruckNo. 169 TicketNo. 994485

Batch Time 3:30 Sample Time 4:10 Time Placed 4:30

Concrete Temp'z(F) 85 Air Temp (F) 91 Weather Sunny

Slump'(in.) 4.0 Air Content" (%) 4.0 Unit Wt.'(pco 144

Water Added (gal) N/A Qty. Rep. (yd') 6 Sampled byo LS

Placement Location Concrete Cradle Slab

LABORATORY TEST RESULTS
SAMPLE

ID
NUMBER

DIA.
(in.)

AREA
(sq.in.)

TEST
DATE

AGE
(days)

MAX.
LOAD
(lbs.)

LTNIT
wT.
b"0

COMP.
STRENGTH

(psi)

BREAK
TYPE

TESTED
BY

t2519 s.97 27.99 4-24-02 1 100,000 144 3570 D BS

r2526 5.95 27.81 4-24-02 7 90,000 3240 D BS

12521 5.95 27.81 5-t5-02 28 125,000 4490 A LS

12522 s.96 21.90 5- 1 5-02 28 128,000 4580 A LS

12523 SP

Break Type: A-Cone. B-Cone & Spli C-Cone & Shear D- olumnar
Non;Co.mp.lianc9 Ternp - An, Time

Corrections Made Temp Slump Air Itme
.:t::.t: . ..

Sample Defects None Curing remp 1r1 | tt I Humidity (%) | 100

Remarla

concrete is sampled in accordance with IASTM c39, 'zASTM CL064,3ASTM c143,4ASTM C231,5ASTM C138,"ASTM C31

Concrete molds conform to ASTM C470 requirements.

Shear. E-Col
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FAX

GEORGE NICE & $ONS, INC.
'Road & Utility Coneffuction
. Site Developrnent

Bob L{ne/ JCC Envkunmenlal Flt||f R8y Mce

Frrc 25S'109P Frgrrr I
Drlr: Aptil 18,2008

hg Williem*butBPteritf,tionlvf,toTJoittPondotra

trlfrtrcd XFerkvirw Clh.rrGenrr:ut trFlspFrdy H PfusrFrcytlr

f Ga'ltrntr:

pt= t,t n,

lNr(',/
(t{Kt> ltntflf L't( {

1,13 Sklmino Road . lMlianuhlrB, ViQinh 23180
(754 56$2885 r Far(-f57) 56$1526 . utrw.gniceafidsons,com



RPR-{.E-PBBE IBrEE FR0l"lrGE0RIEE HICE 8. SEHS 757-5E5-15eG|''t<-t6t-tntat LHIJS FEs CI$,|5ULTIi$ EHGINEERIi
TE:757E59483E

?57 ?n
PFGEI B3

P.62/83

IIATET

TO:

CC:

FROM:

Frbruary lt,2001

Mr, P.l{. Dq Vlrylnlr Dcpartrncnt of Tmruportrtion
Mn Drrryl Cook, Jrmcr Clty Connty EnvlronmrEtrl Dlvlrh!

Mn I&n Ycrby, Buch Conrtnrctlon
Mr. Rry Nhe, Gcorgc Nicp rd $om

CharleB Rssordr, Af$ Canrultlng Enginrrn 4F*
$UEIECT: Wtlltomrhury Phttlrton * VDOT Jolnt pond

The purpose of this memo ig to addrpn and brlng glo$rs to e few irems that haw been
the topic of recent diecusslon. Alt of thsss ltcms rclarc to thG rffonstrucdon of the eristlng
VmT $ormwrtsr mqnagemFnt fgcilily.

Basod on out discussione end yow decision, wg will no longer be providing anti-sggD
collrrs for seepage control in rhe rtsonctnrctiorr of this frcility. Ysu have indicatsa vDOTt
reqnrt to we a c+ncrete errdlc in lleu of thc rnti.seep csllrrc to prrovide both E€epEfe cofirral
and a b*tcn forrndetion for the pipe.

Aspmporad, the concrete credlE wlll sxtsnd ftorn thc enirting outlEt surrcnur, which will
rernain, to the outfrll of thc 42' outlet bffral, With this FroFoEd, the contraeor will have to
provide fl n€w 42" reinforccd concrcte pipc (banel) in rccordance wldr VDOT stsfldsrds fltrd
specificationr for pord embnnhnent consfrirction. Furtlrsrulorc, ns the exiating outtst structwe
for the pond will refilnin, so will thc first joint of the prpe bancl EtEched to tha outlct strirstulE.

Please see the rtHched sketch thqt, with your npplovel, urill be processed as a changr
order for the pmjcct.

Althougtt it Is pnoartive to mrke ehmges to the de*ign pf this frcility beforu csnflruction,
it is importrnt lo ncte that there plrns ultre rrviewed and appnovcd by yorr office bofore you
inquired about making thcse ahmgcs, In gfl effon to expedite thir ohrngc order for incrcrsing
the co'ntractor's scope ofwork, wo would appreciats yorr immcdiete rc*ponre or approval for
thls design change.

If you haye ffiy quostiotro or consemq please fwl free to contast ns at 253-0fi0. I look
forward to working willr you to completo the design FroeEEE of this projcct.

ffif
colFrlltlFtilofffi

5?48 Oldr Tosnc Rord r $uits I r Willirrnrhrgn Virginia 23188
(75?) 253{040 r Frx (?J7) 220.8994 r Frrnlil aps@wldomrkrr-com
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FEB-LA-aAAZ A9.42
-

ffiflffi$

AES CONSULTING ENGINEERS ?57 22A A994 7.g1rF)3

5248 Olde Towna Road, Suita I . Wlliamsburg, Virginia 23188
Telephone: (757) 253.0040 . Facslmile: (757) 220-8994 . Email: aes@eesva,comCONSULIING ENGINEERS

tr#fffir*tp e**"-

t*-PK trt=.\-xrr<
Fax Number:;)tr-r

i:3:

q.w
lar',.,,: .

From: C,\^Cf \e Pages Including Cover Page: 3
ffiV.err Yerh , \fft' , N\ r(r cc Fax Number:

'Subjec't:

E Uryent Q ForReview E Please Comment trl Please Reply

Comments:

Confidentialiv Note: The documents accompanying this fax may contain confldential intormation. This inlormation is intendgd only fOr the use of the
individual or entity named on the transmiseion sheet lf yor.r are not th6 intended rcsipient, you are hereby notified that any dlsclosure, copying,
distribution, or-the taking of any uction in reliance on the contents of this taxed information is skictly prohibiied, and that the documente sr,oura ue
returnod to AES Consulting.Engineers. . lf you have received this fax in error, glease notih/ us by telephone immediatety at the number ebov6 so thar we
can arrange for ths return of lhe originaf document 5t no cost to you^



FEB-7A-2A42 A9,42
I

DATEI

TO:

CCr

FROM;

RES CONSULTlNG ENGINEERS 757 224 4994 P.42,.43

February 18,2002

Mr. P.K. Das, Virginia Department of Transportation
Mr. Darryl cooh James city county Environmental Division

Mr. Ken Yerbyn Bush Construction
Mr. Ray Nice, George Nice nnd Sons

Chnrles Records, AES Consulring Engineers eF(U
SUBJECT: Williamsburg plantation - VDOT Joinr pond

. .The pu{pose of this memo is to address and bring closure to a few items that have been
the topic of recent discussion. All of these items relate io the reconstruction of the existing
VDOT stormwater managerfl ent facility.

Based on our discussions and your decision, we wilt no longer be providing anti-seep
ecllars for seepage control in the reconstruction of this facility. yoir trau. indicated VDOT,s
request to use a concrete cradle in lieu of the anti-seep collars to provide both seepage control
and a better foundation for the pipe.

As proposed, the concxete cradle will extend from the existing outlet structure, which will
rernain, to the outfall of the 42" outlet barrel. With this proposal, thJcontractor will have to
provide a new 42" reinforced concrete pipe (barrel) in accordance with VDST standards and
specifications for pond embankment construction. Furthermore, as the existing outlet structure
for the pond will remain, so will the first joint of the pipe barrel attached to the outlet structure

Please see the attached sketch that, with your approval, will be processed as a change
order for the project.

ff_ , attfoytr it is proactive to make changes to the design of this facility before constructiol,
11:.i*t"Tant_to lole 

t$t these plans were reviewed and approved by your office before you
inquired about making these changes. In an efforr to .*p.dit this change "rd.;;;;;;J**the corttractor's scope of work, we would appreciate your immediate reJpoor. o, approval for
this design change.

If you have any questions or concerns, please feel free to contact me at 253-0040. I look
forward to working with you to complete the disign process of this project.

5248 OIde Towne Road r Suite I r Wiltiamsburg, Virginia 2J lgg
(757)253-aa40 ' Fax (l'si)220-8994 r E-rnail aes@widomakor,com

CON5UITING ENG]NEERS
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EXISTING SWM FACILITY
SEDIMENT BASIN CALCULATIONS

FOR

WNLIAMSBURG PLANTATION
Section 5: Units 97-133

Longhill Road
Williamsburg, Virginia 23 I 88

Prepared By:

AES Consulting Engineers
5248 Olde Towne Road, Suite I
Williamsburg, Virginia 23188
AES Project No. 7555-14
February 1,2402

CONSUTNNG ENGINEERS



HVOr.ograph Summ ary Report Page I

Hvd.
No.

Hydrograph
tYPe

(origin)

Peak
flow

(cfs)

Time
interval
(min)

Time to
peik
(min)

Volume

(cuft)

Return
period
(yrs)

lnflow
hyd(s)

Maximum
elevation

(ft)

Maximum
storage
(cuft)

Hydrograph
description

1

2

3

4

6

7

8

o

16

17

18

19

21

22

z5

24

SCS Runoff

SCS Runoff

SCS Runoff

SCS Runoff

Rational

Rational

Rational

Rational

Reservoir

Reservoir

Reservoir

Reservoir

Reservoir

Reservoir

Reservoir

Reservoir

53.6

114.3

130.6

206.8

60.3

84.6

97.6

118.3

4'1.2

98.2

112.3

143.1

38-5

60.4

7'1.8

90-2

12

12

12

12

1

1

1

1

12

12

't2

12

1

t

I

1

732

732

732

732

25

25

25

25

744

7M

744

744

43

39

38

a'7

239,807

5't1,676

586,080

s37,249

135,682

190,353

219,658

266,082

238,243

510,111

584,515

935,684

123,002

177,633

206,923

253,326

2

10

25

100

2

10

25

100

2

10

25

100

2

10

ZJ

100

1

2

5

4

o

7

6

9

52.70

53.54

53.72

{{'f)
5Z_t)O

53.01

53.1 8

53-44

r /r D

5e,r 3
rr- ?. ?

102,592

130,45'l

136,615

203,177

101,091

112,329

118,111

126,850

r"rbd dor

2 YEAR SCS POST.

1O YEAR SCS POS-

25 YEAR SCS POS'

100 YEAR SCS POt

2 yr RAT post stor

10 yr RAT post sto

25 yr RAT post sto

100 yr RAT post st

2yr SCS post - rou

1 Oyr SCS post - ro

25yr SCS post - ro

100yr SCS. post-ro

2yr RAT post - rou

1Oyr RAT post - ro

25yr RAT post - ro

100yr RAT post -ro
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Reservoir No. 3 - existing basin

Pond Data
Pond storage is based on known values

Stage / Storage Table
Stage
ft

0.00
2.20
3.15
4.15
5.15
6.15
7.15
8.15

Elevation
ft

47.85
50.00
51.00
52.00
53.00
54.00
55.00
56.00

Gontour area
sqft

lncr. Storage
cuft

0
0
0
0
0
0
0
0

Totalstorage
cuft

0
24,840
51,786
80,595
111,834
146,286
184,437
227,826

00
00
00
00
00
00
00
00

Culvert / Orifice Structures

tAI IBI tcl
4.0 0.0

4.0 0.0

10
50.35 0.00

0.5 0.0

0.00 0.00

.013 .013

0.60 0.60

Yes Yes

Weir Structures

IAI

Rise in = 42.0

Span in = 42.O

No. Barrels = I
lnvert El. ft = 44.14

Length ft = 45.0

Sfope % = 0"42

N-Value = .013

Orif. Goeff. = 0.60

Multi-Stage = --_

tDItGItBItDI

0.0

0.0

0

0.00

0.0

0.00

.000

0.00

No

Grest Len ft
Crest El. ft
Weir Goeff.

Eqn. Exp.

Multi-Stage

0.0 0.0 0.0

0.00 0.00 0.00

3.00 0.00 0.00

1.50 0.00 0.00

No No No

12.5

51.65

3.00

1.50

Yes

Tailwater Elevation = 45.70 ft

Note: All otflow have b@n salyzed under inlet and iltlet @ntrol.

Stage Storage Elevation
ftcuftft

Stage / Storage / Discharge Table

0.00 0 47.85
0.22 2.484 48.07
0.44 4,968 48.29
0.66 7.452 48.51
0.88 9.936 48.73
1.10 12320 48.95
1.32 14.904 49.17
1.54 17.388 49.39
1.76 19.872 49.61
1.98 22,356 49.83
2.20 24.840 50.00

GlvA ClvB ClvG ClvD WrA WrB WrG WrD Discharge
cfs cfs cfs cfs cfs cfs cfs cfs cfs

36.72 o.oo o.oo o'oo
45.74 o.oo o.oo o'oo
53.25 o'oo o-oo o'oo
59.83 0.00 0.00 0.00
65.75 0.00 0.00 0.00
7 j.18 0.00 0.00 0.00
76.22 o.oo o'oo o'oo
80.96 0.00 0.00 0.00
85.42 0.00 0.00 0.00
89.67 o.oo o.oo o'oo
92.82 o.oo o.oo o'oo

Continues on next Page..



existing basin

Stage / Storage / Discharge Table

Storage Elevation Clv A
cuft ft cfs

Stage
ft

94.53 0.00
96.05 0.00
97.11 0.00
98.15 0.00
99.18 0.04
100.20 0.10
101.22 0.16
102.22 0.21
103.21 0.23
104.71 0.29
105.73 0.32
106.74 0.35
107.74 0.37
108.73 0.39
149.71 0.42
110.68 0.44
111.65 0.46
112.61 0.48
1 13.55 0.49
114.49 0.s1
115.43 0.53
116.35 0.55
117.27 0.56
1 18.18 0.58
1 19.09 0.59
1 19.98 0.61
120.88 0.62
121.76 0.63
122.64 0.65
123.51 0"66
124.38 0.68
125.23 0.69
126.09 0.70
126.94 0.71
127.78 0.73
128.62 0.74
129.45 0.71
130.27 0.62
131.09 0.50
131.9't 0.32
132.72 0.00
133.53 0.00
134.33 0.00
135.12 0.00
135.91 0.00
136.70 0.00
137.48 0.00
138.26 0.00
139.04 0.00
139.81 0.00
140.57 0.00
141.33 0.00
142.09 0.00

Page 2

WrC WrD Discharge
cfs cfs cfs

0.00
0.00
0.00
0.00
0.04
0.10
0.16
0.21
0.23
0.29
0.32
0.35
0.37
0.39
0.42
0.44
0.88
2.65
5.18
8.28
11.85
15.84
20.21
24.93
29.98
35.33
40.97
46.88
53.06
59.48
66.15
73.05
80.18
87.53
95.09
102.85
110.78
118.84
127.06
131 .91
132.72
133.53
134.33
135.12
'135.91

136.70
137.48
138.26
139.04
139.81
140.57
141.33
142.09

Continues on next page...

Clv B
cfs

2.30 27,535
2.39 30,229
2.49 32,924
2.58 35,618
2.68 38,313
2.77 41,008
2.87 43,702
2.96 46,397
3.06 49,091
3.15 51,786
3.25 54,667
3.35 57,548
3.45 60,429
3.55 63,310
3.65 66,190
3.75 69,071
3.85 71,952
3.95 74,833
4.05 77,714
4.15 80,595
4.25 83,719
4.35 86,843
4.45 89,967
4.55 93,091
4.65 96,214
4.75 99,338
4.85 102,462
4.95 105,586
5.05 108,710
5.15 111,834
5.25 115,279
5.35 118,724
5.45 122,170
5.55 125,615
5.65 129,060
5.75 132,505
5.85 135,950
5.95 139,396
6.05 142,841
6.15 146,286
6.25 150,101
6.35 153,916
6.45 157,731
6.55 161,546
6.65 165,361
6.75 169,177
6.85 172,992
6.95 176,807
7.05 180,622
7.15 184,437
7.25 188,776
7 .35 193,1 15
7.45 197,454

50.10
50.19
50.29
50.38
50.48
50.57
50.67
50.76
50.86
51.00
51.10
51.20
51.30
51.40
51.50
51.60
51.70
51.80
51.90
52.00
52.'tO
52.2A
52.30
52.40
52.50
52.60
52.70
52.80
52.90
53.00
53.10
53.20
53,30
53.40
s3.50
53.60
53.70
53.80
53.90
54.00
54.10
54.20
54.30
54.40
54.50
54.60
54.70
54.80
54.90
55.00
55.1 0
55.20
55.30

Clv C Glv D
cfs cfs

WrA WrB
cfs cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.42
2.18
4.69
7.76
11.32
15.30
19.65
24.36
29.39
34.72
40.35
46.25
52.41
58,82
65.48
72.36
79.48
86.81
94.36
102.11 -110.07 --
118.22 --
126.56 --
135.09 --
143.81 --
152.70 --
161.77 ---
171 .01 --
180.42 ---
190.00 --
199.75 --
209.65 --
219.71 --
229.93 ---
240.30 ---
250.83 ---
261.50 --



existing basin

Stage / Storage / Discharge Table

Stage Storage
ft cuft

7.55
7.65
7.75
7.85
7.95
8.05
8.15

.-.End

201.793 55.40
206,132 55.50
210,470 55.60
214.809 55.70
219,148 55.80
223.487 55.90
227.826 56.00

Clv A Clv B Clv G Glv D
cfs cfs cfs cfs

142.84 0.00
143.59 0.00
144.34 0.00
145.08 0.00
145.82 0.00
146.55 0.00
147.28 0.00

Page 3

WrG WrD Discharge
cfs cfs cfs

142.84
143.59
144.34
145.08
145.82
146.55
147 _28

Elevation
ft

WrA WrB
cfs cfs

272,32 -283.28 --
294.39 -305.64 -317.03 --
328.56 ---
340.22 --
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English

Hyd. No. 1

2 YEAR SCS POST-DEV

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 2yrs
= 39.53 ac
= 0.0%
= USER
= 3.50 in
= 24 hrs

53.61 cfs
12 min
82
0ft
25 min
Type ll
484

Peak discharge :Time interval
Curve number =
Hydraulic length =
Time of conc. (Tc) =
Distribution =
ShaPe factor =

Total Volume = 239.807 cufl

Hydrograph Discharge Table

Time - Outflow
(hrs

11.80
12.00
12.20
12.40
12.60
12.80
13.00
13.20
13.40
13.60

...End

cfs)

12.79
37.79
53.61 <<
40.24
24.24
10.67
8.37
6.96
6.11
s.46
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Hyd. No. 2
10 YEAR SCS POST-DEV

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 10 yrs
= 39.53 ac
= 0.0 o/o

= USER
= 5.80 in

= 24 hrs

Peak discharge :Time interval
Curve number =
Hydraulic length =
Time of conc. (Tc) =
Distribution =
Shape factor =

114.34 cfs
12 min
82
0ft
25 min
Type ll
484

Total Volume = 51 1.676 cuft

Hydrograph Discharge Table

Time - Outflow
(hrs

11.60
11.80
12.0O
12.20
12.40
12.60
12.80
13.00
13.20
13.40

...End

cfs)

12.7A
31.89
84.46
1',t4.34 <<
83.83
48.88
24.75
16.17
13.38
11.71



Hydrograph Report
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Hyd. No. 3
25 YEAR SCS POST-DEV

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 25 yrs
= 39.53 ac
= 0.0%
= USER
= 6.40 in
= 24 hrs

Peak discharge :Time interval
Curve number =
Hydraulic length =
Time of conc. (Tc) =
Distribution =
Shape factor =

130.56 cfs
12 min
82
0ft
25 min
Type ll
484

Total Volume = 586,08O cuft

Hydrograph Discharge Table

Time .. Outflow
(hrs cfs)

11.60
11.80
12.00
12.20
12.40
12.60
12.80
13.00
13.20
13.40

...End

15.03
37.20
97.09
130.56 <<
95.39
55.36
23.37
18.20
15.05
13.16
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Hyd. No. 4
1 OO YEAR SCS POST DEV

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 100 yrs
= 47.00 ac
= 0.0 o/o

= USER
= 8.00 in
= 24 hrs

Peak discharge =
Time intervat =
Curve number =
Hydraulic length =
Time of conc. (Tc) =
Distribution =
Shape factor =

206.85 cfs
12 min
82
0ft
25 min
Type Il
484

Total Volume = 937,249 cuft

Hydrograph Discharge Table

Time - Outflow
(hrs

11.60
1 1.80
12.00
12.20
12.40
12.60
12.80
13.00
13.20

...End

cfs)

25.51
61.42
155.84
206.85 <<
150.13
86.32
36.07
28.05
23.16
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English

Hyd. No. 6
2 yr RAT post storm

Hydrograph type
Storm frequency
Drainage area
Intensity
l-D-F Curve

= Rational
= 2yrs
= 39.5 ac
= 2.88 in
= JCChydrographs.lDF

Peak discharge =
Time interval =
Runoff coeff. =
Time of conc. (Tc) =
Reced. limb factor =

60.30 cfs
1 min
0.53
25 min
2

Total Volume = 135.682 cuft

Hydrograph Discharge Table

Time -- Outflow Time - Outflow Time -- Outflow
(hrs

0.05
0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
0.42
0.43
0.45
0.47
0.48
0.50
0.52
0.53
0.55
0.57

cfs)

7.24
9.65
12.06
't4.47
16.88
19.30
2't.71
24.12
26.53
28.95
31.36
33.77
36.18
38.59
41.O1
43.42
45.83
48.24
50.65
53.07
55.48
57.89
60.30 <<
59.10
57.89
56.69
55.48
54.27
53.07
51.86
50.65
49.45

(hrs

0.58
0.60
0.62
0.63
0.65
0.67
0.68
0.70
0.72
0.73
0.75
0.77
0.78
0.80
0.82
0.83
0.85
0.87
0.88
0.90
0.92
0.93
0.95
0.97
0.98
1.00
'1.02

1.03
1.05
1.07
1.08
1.10

cfs)

48.24
47.04
45.83
44.62
43.42
42.21
41.01
39.80
38.59
37.39
36.18
34.98
33.77
32.56
31.36
30.15
28.95
27.74
26.53
25.33
24.12
22.92
21.71
20.50
19.30
18.09
16.88
15.68
14.47
13.27
12.06
10.85

(hrs

1.12
1.13
1.15
1.17

...End

cfs)

9.65
8.44
7.24
6.03
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Hyd. No. 7
10 yr RAT post storm

Hydrograph type
Storm frequency
Drainage area
Intensity
l-D-F Curve

= Rational
= 10 yrs
= 39.5 ac
= 4.04 in
= JCChydrographs.lDF

Peak discharge =
Time interval =
Runoff coeff. =
Time of conc. (Tc) =
Reced. limb factor =

84.60 cfs
1 min
0.53
25 min
2

Total Volume = 190,353 cuft

Hydrograph Discharge Table

Time -- Outflow Time - Outflow
(hrs

0.05
0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
0.42
0.43
0.45
0.47
0.48
0-50
0.52
0.53
0.55
0.57

cfs)

10.15
13.54
16.92
20.30
23.69
27.07
30.46
33.84
37.22
40.61
43.99
47.38
50.76
54.14
57.53
60.91
64.30
67.68
71.07
74.45
77.83
81.22
84.60 <<
82.91
81.22
79.53
77.83
76,14
74.45
72.76
71.07
69.37

(hrs

0.58
0.60
0.62
0.63
0.65
0.67
0.68
0.70
0.72
0.73
0.75
0.77
0.78
0.80
o.82
0.83
0.85
0.87
0.88
0.90
0.92
0.93
0.95
0.97
0.98
1.00
1.42
1.03
1.05
1.07
1.08
1.10

cfs)

67.68
65.99
64.30
62.60
60.91
59.22
57.53
55.84
54.14
52.45
50.76
49.07
47.38
45.68
43.99
42.30
40.61
38.92
37.22
35.53
33.84
32.15
30.46
28.76
27.07
25.38
23.69
22.00
20.30
18.61
16.92
15.23

(hrs

1.12
1.13
1.15
1.17

...End

Time -- Outflow
cfs)

13.54
'11.84
10.15
8.46



Hydrograph Report
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English

Hyd. No. I
25 yr RAT post storm

Hydrograph type
Storm frequency
Drainage area
Intensity
l-D-F Curve

= Rational
= 25 yrs
= 39.5 ac
= 4.66 in
= JCChydrographs.lDF

Peak discharge =
Time interval =
Runoff coeff. =
Time of conc. (Tc) =
Reced. limb factor =

97.63 cfs
1 min
0.53
25 min
2

Total Volume = 219,658 cuft

Hydrograph Discharge Table

Time - Outflow Time -- Outflow Time -- Outflow
(hrs

0.05
0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
0.42
0.43
0.45
0.47
0.48
0.50
0.52
0.53
0.55
0.57

cfs)

11.72
15.62
19.53
23.43
27.34
31.24
35.1 5
39.05
42.96
46.86
50.77
54.67
58.58
62.48
66.39
70.29
74.20
78.10
82.01
85.91
89.82
93.72
97.63 <<
95.67
93.72
91.77
89.82
87.86
85.91
83.96
82.41
80.05

(hrs

0.58
0.60
0.62
0.63
0.65
0.67
0.68
0.70
0.72
0.73
0.75
o.77
0.78
0.80
0.82
0.83
0.85
0.87
0.88
0.90
0.92
0.93
0.95
0.97
0.98
1.00
1.02
1.03
1.05
1.07
1.08
1.10

cfs)

78.10
76.15
74.20
72.24
70.29
68.34
66.39
64.43
62.48
60.53
58.58
56.62
54.67
52.72
50.77
48.81
46.86
44.91
42.96
41.00
39.05
37.10
35.15
33.19
31.24
29.29
27.34
25.38
23.43
21.48
19.53
17.57

(hrs

1.12
1.13
't.15
1.17

...End

cfs)

15.62
't3.67
11.72
9.76
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English

Hyd. No. I
100 yr RAT post storm

Hydrograph type
Storm frequency
Drainage area
Intensity
l-D-F Curve

= Rational
= 100 yrs
= 39.5 ac
= 5.64 in
= JCChydrographs.lDF

Peak discharge =
Time interval =
Runoff coeff. =
Time of conc. (Tc; =
Reced. limb factor =

118.26 cfs
1 min
0.53
25 min
2

Total Volume = 266,082 cufl

Hydrograph Discharge Table

Time - Outflow Time - Outflow
(hrs

0.05
o.o7
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38
0_40
0.42
0.43
0.45
4.47

'0.48

0.s0
0.52
0.53
0.55
0.57

(hrs

0.58
0.60
0.62
0.63
0.65
0.67
0.68
0,70
0.72
0.73
0.75
0.77
0.78
0.80
0.82
0.83
0.85
0.87
0.88
0.90
0.92
0.93
0.95
0.97
0.98
1.00
1.02
1.03
1.05
1.07
1.08
1.10

cfs)

94.61
92.24
89.88
87.51
85.1 5
82.78
80.42
78.05
75.69
73.32
70.96
68.59
66.22
63.86
61.49
59.'t3
56.76
54.40
52.03
49.67
47.30
44.94
42.57
40.21
37.84
35.48
33.11
30.75
28.38
26.02
23.65
21.29

cfs)

18.92
16.56
14.19
11.83

cfs)

14.19
18.92
23.65
28.38
33.1'1
37.84
42.57
47.30
52.03
56.76
61.49
66.22
70.96
75.69
80.42
85.1 5
89.88
94.61
99.34
104.07
108.80
113.53
1 18.26 <<
115.89
113.53
111.16
108.80
106_43
104.07
101.70
99.34
96.97

Time - Outflow
(hrs

1.12
1.13
1.15
1.17

...End
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Hyd. No. 16

2yr SCS post - routed

Hydrograph Vpe
Storm frequency
Inflow hyd. No.
Max. Elevation

Reservoir
2yrs
1

52.70 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

English

41.21 cfs
12 min
existing basin
102,592 cuft

Storage Indietim rethod used.

Hydrograph Discharge Table

Total Volume = 238.243 cuft.

Glv B Glv C Clv D WrA Wr B WrC Wr D Outflow
cfs cfs cfs cfs cfs cfs cfs cfs

Time Inflow
(hrs) cfs

12.20 53.61 <<
12.40 40.24
12.64 24.24
12.80 10.67
13.00 8.37
13.20 6.96
13.40 6.11
13.60 5.46
13.80 4.93
14.00 4.49
14.20 4.10
14.40 3.81

...End

Elevation Glv A
ft cfs

52.37
52.70 <<
52.58
52.34
52.15
52.05
51.99
51.95
51.92
51.90
51.88
51.87

117.88 0.57
p0.91 a.62
119.79 0.60
117.59 0.57
1 15.85 0.54
'l'14.95 0.52
114.4',1 0.5'l
114.04 0.50
113.77 0.50
113.57 0.49
113.40 0.49
1 13.25 0.49

22.79
40.59
33.58
21.30
13.12
9.51
7.49
6.26
5.39
4.74
4.28
3.89

23.37
41 .2'l <<
34.18
21.87
13.65
'r0.03
8.00
6.77
5.89
5.23
4.78
4.38
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Hyd. No. 17

1Oyr SCS post - routed

Hydrograph type
Storm frequency
lnflow hyd. No.
Max. Elevation

Reservoir
10 yrs
2
53.54 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

98.22 cfs
12 min
existing basin
130.451 cuft

Stdage Indiction method used.

Hydrograph Discharge Table

GlvA GlvB GlvG GlvD WrA WrB
cfs cfs cfs cfs cfs cfs

Total Volume = 510.111 cuft

WrC WrD Outflow
cfs cfs cfs

Time lnflow Elevation
(hrs) cfs ft

1 1.80 31.89 52.15
12.00 84-46 52.80
12.20 114.34 << 53.45
12.40 83.83 53.54 <<
12.60 48.88 53.16
12,80 20.75 52.70
13.00 16.17 52.38
13.20 13.38 52.24
13.40 11.71 52.'t6
13.60 10.44 52.11
13.80 9.41 52.07

...End

115.92 0.54
121.72 0.63
127.36 0.72
128.12 0.73
124.92 0.68
120.86 0.62
117.98 0.57
116.72 0.55
116.00 0.54
1 15.53 0.53
115.17 0.52

13.44
45.99
90.62
97.49
69.86
40.27
23.31
17.45
13.77
11.74
10.35

13.97
46.62
91.34
98.22 <<
70.54
40_89
23.88
17 _60
14.31
12_27
't0.87



Hydrograph Report Page 1

Hyd. No. 18

25yr SCS post - routed

Hydrograph type
Storm frequency
Inflow hyd. No.
Max. Elevation

Reservoir
25 yrs
3
53.72 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

112.33 cfs
12 min
existing basin
136.615 cuft

Storage lndi€lion method used.

Hydrograph Discharge Table

Time lnflow Elevation Clv A Clv B
(hrs) cfs ft cfs cfs

Clv G Clv D
cfs cfs

WrA WrB WrG
cfs cfs cfs

Total Volume = 584.515 cufi

Wr D Outflow
cfs cfs

11.80 37.20 52.29
12.00 97.09 52.96
'12-20 130.56 << 53.64
12.40 95.39 53.72 <<
12.60 55.36 53.29
12.80 23.37 52.78
13-00 18.20 52.43
13.20 15.05 52.28
13.40 13.16 52.20
13.60 11.73 52.15
13.80 10.57 52.11

...End

117.18 0.56
123.13 0.66
128.94 0.73
129.61 0.70
126.00 0.70
121.61 0.63
118.45 0.58
117.12 0.56
116.36 0.55
115.86 0,54
115.49 0.53

19.21
56.02
105.26
111.64
78.78
45.23
25.82
18.93
15.34
13.18
11.57

19.76
56.68
105.98
112-33 <<

79.48
45.86
26.40
19.49
15.88
13.72
12.10
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Hyd. No. 19

100yr SCS. post-routed

Hydrograph type
Storm frequency
lnflow hyd. No.
Max. Elevation

Reservoir
100 yrs
4
55_43 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

143.08 cfs
12 mtn
existing basin
203,177 cutt

Slorage lndi€tion method used.

Hydrograph Discharge Table

Time lnflow Elevation
(hrs) cfs ft

Total Volume = 935,684 cuft

Clv A Clv B
cfs cfs

116.06 0.54
117.05 0.56
120.25 0.61
128.03 0.73
138,07 ----
143.08 ---
140.14 ---
129.98 0.65
121.26 0.63
119.01 0.59
117.97 0.57
117.33 0.56
116.86 0.55
116.47 0.55
116.13 0.54

WrA WrB WrG WrD
cfs cfs cfs cfs

Glv C
cfs

Outflow
cfs

Glv D
cfs

11.40 17.61
11.60 25.51
11.80 61.42
12.00 155.84
12.20 206,85 <<
12.40 150.13
'12.60 86_32
12.80 36.07
13_00 28.05
't3.20 23.16
13.40 20.24
'13.60 18.03
13.80 16.23
M.oa 14.71
14.20 13.42

...End

14.55
19.16
37.03
97.42
138.07
143.08 <<
140.14
116.00
43.55
29.54
23.82
20.52
18.23
16.38
14.89

52.17
52.28
52.63
53.53
54.78
55.43 <<
55.04
53.76
s2.74
52.49
52.38
52.31
52.25
52.21
52.18

14.O1
18.61
36.42
96.69
207.25
275.82
234.47
1 15.35
42.92
28.95
23.25
19.96
17.68
15.83
14.35
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Hyd. No. 21

2yr RAT post - routed

Hydrograph type
Storm frequency
lnflow hyd. No.
Max. Elevation

Reservoir
2yrs
6
52.66 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

English

38.49 cfs
1 min
existing basin
101,091 cuft

Storage Indic€tion method used.

Hydrograph Discharge Table

Total Volume = 123,002 cuff

ClvB ClvG GlvD WrA WrB WrG WrD Outflow
cfs cfs cfs cfs cfs cfs cfs cfs

Time lnflow
(hrs) cfs

0.42 60.30 <<
0.43 59.10
0.45 57.89
0.47 56.69
0.48 55.48
0.50 54.27
0.52 53.07
0.53 51.86
0.55 50.65
0.57 49.45
0.58 48.24
0.60 47.04
0.62 45.83
0.63 44.62
0.65 43.42
0.67 42.21
0.68 41.01
0.70 39.80
0.72 38.59
0.73 37.39
0.75 36.18
0.77 34.98
0.78 33.77
0.80 32.56
0.82 31.36
0.83 30.15
0.85 28.95
0.87 27.74
0.88 26.53
0.90 25.33
0.92 24.12
0.93 22.92
0.95 21.71
0.97 20.50
0.98 19.30
1.00 18.09

Elevation Glv A
ft cfs

51.90
52.01
52.10
52,18
52.26
52.33
52.38
52.44
52.48
52.52
52.55
52.58
52.60
52.62
52.63
52.64
52.65
s2.65
52.66 <<
52.66
52.65
52.65
52.64
52.63
52.62
52.61
52.60
52.59
52.57
52.56
52"54
52.53
52.51
52.49
52.48
52.46

113.52 0.49
114.55 0.51
115.42 0.53
116.19 0.54
116.89 0.55
117.50 0.57
118.04 0.57
118.51 0.58
118.92 0.59
119.27 0.59
1 19.56 0.60
119.80 0.60
120.00 0.61
120.16 0.61
120.28 0.61
120.37 0.61
120.44 0.61
120.47 0.61
120.48 0.61
120.48 0.61
120.45 0.61
120.41 0.61
120.35 0.61
120.27 0.61
120.19 0.61
120.10 0.61
119.99 0.61
119.88 0.60
1 19.75 0.60
1 19.62 0.60
1 19.48 0.60
119.34 0.60
1 19.19 0.59
119.03 0.59
118.87 0.59
118.70 0.59

4.59
7.97
11.27
14.61
17.84
20.85
23.64
26.20
28.45
30.45
32.18
33.63
34.82
35.83
36.60
37.18
37.57
37.80
37.88
37.83
37.66
37.38
37.01
36.55
36.02
35.42
34.75
34.07
33.33
32.55
31.73
30.87
29.98
29.08
28.18
27.25

5.08
8.48
11,80
15.16
18.39
21.42
24.21
26.78
29.O4
31.O4
32.78
34.23
35.43
36.44
37.22
37.79
38-18
38.41
38.49 <<
38.44
38.27
37.99
37.62
37.'16
36.63
36.03
35.36
34.67
33.94
33.1 5
32.33
31.47
30.57
29.67
28.76
27.83

Continues on next page..



2yr RAT post - routed

Hydrograph Discharge Table

Time Inflow Elevation
(hrs) cfs ft

Clv A Clv B Clv C Glv D WrA Wr B
cfs cfs cfs cfs cfs cfs

Page 2

WrG WrD Outflow
cfs cfs cfs

1.02 16.88
1.03 15.68
1.05 14.47
1.07 13.27
1.08 12.06
1.10 10.85
1.12 9.65
1.13 8.44
1.15 7.24
1.17 6.03
1.18 4.82
1.20 3.62
1.22 2.41
1.23 1.21
1.25 0.00
1.27 0.00
1.28 0.00
1.30 0.00
1.32 0.00
1.33 0.00
1.35 0.00
1.37 0.00
1.38 0.00
1.40 0.00
1.42 0,00
1.43 0.00
1.45 0.00
1.47 0.00
1.48 0.00
1.50 0.00
1.52 0.00
1.53 0.00
1.55 0.00
1.57 0.00

...End

1 18.53 0.58
118.36 0.58
118.18 0.58

17.99 0.57
17.80 0.57
17.61 0,57

117.41 0.56
117.2't 0.56
117.01 0.56
116.80 0.55
116.59 0.55
116.37 0.55
116.15 0.54
'115.93 0.54
1'15.70 0.53
115.47 0.53
115.27 0.53
115.47 0.52
114.89 0.52
114.72 0.52
114.56 0.51
114.41 0.51
114.25 0.51
114.11 0.50
1 13.98 0.50
113.85 0.50
113.74 0.50
113.63 0.50
113.52 0.49
113,43 0.49
1 13.33 0.49
113.24 0.49
113.16 0.49
113.08 0.49

52-44
52.42
52.40
52.38
52.36
52.34
52.32
52.29
52.27
52.25
52.23
52.20
52.18
52.15
52.13
52.11
52.08
52.06
52.04
52.02
52.01
51.99
51.97
51.96
51.95
51.93
51.92
51.91
51.90
51.89
51.88
51.87
51.86
51.85

26.29
25.32
24.32
23.37
22.39
21,40
20.39
19.38
18.41
17.42
16.41
15.39
14.43
13.46
12.48
11.52
10.70
9.96
9.27
8.62
8.02
7.48
6.98
6.51
6.08
5.67
5.29
4.93
4.61
4.35
4.10
3.87
3.65
3.44

26.88
25.90
24.90
23.94
22.96
21.97
20.95
19.94
18.96
17.97
16.96
15.93
14.97
14.00
13.01
12.O5
11.23
10.48
9.79
9.14
8.53
7.99
7.49
7.O2
6.58
6.17
5.78
5.42
5.10
4.84
4.59
4.36
4.13
3.92
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Hyd. No. 22

10yr RAT post - routed

Hydrograph type
Storm frequency
Inflow hyd. No.
Max. Elevation

Reservoir
10 yrs
7
53.01 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

English

60.44 cfs
1 min
existing basin
112,329 cuft

Storage Indi€tio method used.

Hydrograph Discharge Table

Total Volume = '177.633 cufl

GlvB GlvC ClvD WrA WrB WrC WrD Outflow
cfs cfs cfs cfs cfs cfs cfs cfs

Time lnflow
(hrs) cfs

0.37 74.45
0.38 77.83
0.40 81.22
0.42 84.60 <<
0.43 82.91
0.45 81.22
0.47 79.53
0.48 77.83
0.50 76.14
0.52 74.45
0.53 72.76
0.55 71.47
a.57 69.37
0.58 67.68
0.60 6s.99
0.62 64.30
0.63 62.60
0.65 60.91
0.67 59.22
0.68 57.53
0.70 55.84
0.72 54.14
0.73 52.45
0.75 50.76
0.77 49.07
0.78 47.38
0.80 45.68
0.82 43.99
0.83 42.30
0.85 40.61
0.87 38.92
0.88 37.22
0.90 35.53
0.92 33.84
0.93 32.15
0.95 30.46

Elevation Clv A
ft cfs

52.02
52.14
52.27
52.38
52.49
52.59
52.67
52.74
52.80
52.86
52.90
52.93
52.96
52.98
53.00
53.01
53.01
53.01 <<
53.01
53.01
53.00
53.00
52.99
52.97
52.96
52.94
52.93
52.91
52.89
52.87
52.85
52.83
52.81
52.78
52.76
52.74

114.68 0.52
115.84 0.54
116.96 0.56
118.04 0.57
119.02 0.59
1't9.88 0.60
120.63 0.62
121.26 0.63
121.80 0.64
122.25 0,64
122.62 0.65
122.92 0.65
123.15 0.66
123.34 0.66
123.47 0.66
123.56 0.66
123.61 0.66
123.63 0.66
123.63 0.66
123.60 0.66
123.55 0.66
123.48 0.66
123.38 0.66
123.28 0.66
123.15 0.66
123.02 0.65
122.87 0.65
122.71 0.65
122.55 0.65
122.37 0.64
122.19 0.64
122.00 0.64
121.81 0.64
121.6'1 0.63
121.40 0.63
121.19 0.63

8.46
13.07
18.16
23.60
29.04
34.13
38.77
42.91
46.51
49.65
52.26
54.46
56.21
57.56
58.56
59.23
s9.62
59.78
59.74
59.51
59.13
58_59
57.90
57.09
56.19
55.1 9
54.11
52.95
51.77
50.54
49.27
47.94
46.58
45.22
43.84
42.43

8.97
13.61
18.72
24,17 '
29.63
34.73
39.39
43.54
47.15
50.30
52.91
55.1 1

56.87
58.22
59.22
59.89
60.28
60.44 <<
60.40
60.18
59.79
59.25
58.56
57.75
56.84
55.84
54.76
53.60
52.41
51.19
49.91
48.58
47.22
45.86
44.47
43.06

Continues on next page...



1Oyr RAT post - routed

Hydrograph Discharge Table

Time Inflow Elevation
(hrs) cfs ft

GlvA GlvB ClvC ClvD WrA
cfs cfs cfs cfs cfs

Page 2

WrB WrC WrD Outflow
cfs cfs cfs cfs

0.97 28-76
0.98 27.O7
'1.00 25.38
1.02 23.69
1.03 22.00
1.05 20.30
1.07 18.61
1.08 16.92
1.10 15.23
1.12 13.54
1.13 11.84
1.15 10.15
1.17 8.46
1.18 6.77
1.24 5.08
1.22 3.38
1.23 1.69
1.25 0.00
1.27 0.00
1.28 0.00
1.30 0.00
1.32 0.00
1.33 0.00
1.35 0.00
1.37 0.00
1.38 0.00
1.40 0.00
1.42 0.00
1.43 0.00
1.45 0.00
1.47 0.00
1.48 0.00

...End

120.97 0.62
120.75 0.62
120.52 0.62
120.29 0.61
120.06 0.61
1 19.82 0.60
1 19.58 0.60
119.33 0.60
119.08 0.59
1 18.82 0.59
118.56 0.58
1 18.29 0.58
1't8.02 0.57
117.75 0.57
117.47 0.56
1 17.18 0.56
116.89 0.55
116.59 0.55
116.30 0.54
116.04 0.54
115.79 0"54
115.56 0.53
1 15.35 0.53
115.15 0.52
114.96 0.52
114.78 0.52
114.62 0.51
114.47 0.51
114.31 0.51
114.17 0.51
114.03 0.50
113.90 0.50

52,71
52.69
52.66
52.63
52.61
52.58
52.55
52.53
52.50
52.47
52.44
52.41
52.38
52.35
52.32
52.29
52.26
52.23
52.19
52.17
52.14
52.11
52.09
52.07
52.05
52.03
52.01
52.00
51.98
51.97
5't 06

51.94

40.99
39.56
38.13
36.67
35.19
33.74
32.29
30.82
29.33
27.89
26.44
24.96
23.52
22.10
20.65
19.21
17.83
16.42
15.08
13.93
12.87
1 1.88
11.00
10.24
9.53
8.87
8.2s
7.68
7.17
6.69
6.24
5.82

41.61
40.1 8
38.74
37.28
35.80
34.35
32.89
31.41
29.92
28.48
27.O2
25.54
24.10
22.67
21.21
19.77
18.38
16.97
15.62
14.47
13.40
12"41
1 1.53
10.77
10.05
9.39
8.76
8.19
7.68
7.20
6.75
6.33
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Hyd. No. 23

25yr RAT post - routed

Hydrograph type
Storm frequency
lnflow hyd. No.
Max. Elevation

Reservoir
25 yrs
8
53.18 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

English

71.82 cfs
1 min
existing basin
118,111 cuft

Hydrograph Discharge Table

Time lnflow Elevation
(hrs) cfs ft

0.35 82.01 52.09
0.37 85.91 52.23
0.38 89.82 s2.36
0.40 93.72 52.48
0.42 97.63 << 52.60
0.43 95.67 52.72
0.45 93.72 52.81
0.47 91.77 52.89
0.48 89.82 52.96
0.50 87.86 53.02
0_52 85.91 53.06
0.53 83.96 53.10
0.55 82.41 $.12
0.57 80.05 53.15
0.58 78.10 53.16
0.60 76.15 53.17
0.62 74.20 53.18
0.63 72_24 53.18 <<
0.65 70.29 53.18
0.67 68.34 53.18
0.68 66.39 53.17
0.70 64.43 53.16
0.72 62.48 53.15
0.73 60.53 53.14
0.75 58.58 53.12
0.77 56.62 53.11
0.78 54.67 53.09
0.80 52.72 53.07
0.82 50.77 53.05
0.83 48.81 53.03
0.85 46.86 53.00
0.87 44.91 52.98
0.88 42.96 52.95
0.90 41.00 52.93
0.92 39.05 52.90
0.93 37.10 52.87

Total Volume = 206,923 cuft

WrA WrB WrG WrD Outflow
cfs cfs cfs cG cfs

Glv A Clv B
cfs cfs

1 15.35 0.53
116.59 0.55
117.V8 0.57
118.93 0.59
120.02 0.61
121.01 0_62
121.86 0.64
122.58 0.65
123.18 0.66
123.67 0.66
124.04 0,67
124.34 0.67
124.58 0.68
124.77 0.68
124.91 0.68
125.00 0.68
125.06 0.69
125.08 0.69
125.07 0.69
125.04 0.69
124.98 0.68
124.90 0.68
124.80 0,68
124.69 0.68
124.56 0.68
124.42 0.68
124.26 0,67
124.10 0.67
123.92 0,67
123.74 0.67
123_55 0.66
123.33 0.66
123.11 0.66
122.88 0.65
122.65 0.65
122.41 0,64

Clv C Glv D
cfs cfs

11.03
16.42
22.30
28.51
34.96
41.26
46.95
51.99
56.41
60.02
62.89
65.23
67.16
68.65
69.75
70_51
70.96
71.14
71.08
70.80
70.33
69.70
68.91
68.00
66.97
65.83
64.63
63.36
62.01
60.60
59,1 3
57.53
55.88
54.19
52.47
50.79

11.56
16.96
22.87
29.10
35.57
41.88
47.59
52.64
57.06
60.69
63.56
65.91
67.84
69.33
70.44
71.19
71.65
71.82 <<
71.76
71.48
71.02
70.38
69.60
68.68
67.64
66.50
65.30
64.03
62.68
61.26
59.79
58.1 9
56.53
54.84
s3.12
51.43

Continues on next page...



ZSy nOf post - roufed

Hydrograph Discharge Table

Time lnflow Elevation
(hrs) cfs ft

ClvA ClvB ClvG ClvD WrA
cfs cfs cfs cfs cfs

Page 2

WrB WrC WrD Outflow
cfs cfs cfs cfs

0.95 35.15
0,97 33.19
0.98 31.24
1.00 29.29
1.02 27.34
1.03 25.38
1.05 23.43
1.07 21.48
1.08 19.53
1 .10 17 .57
1.12 15.62
1.13 13.67
1.15 11.72
1.17 9.76
1.1 8 7 .81
1.20 5.86
1.22 3.91
1.23 1.95
1.25 0.00
1.27 0.00
1.28 0.00
1.30 0.00
1.32 0.00
1.33 0.00
1.35 0.00
1.37 0.00
1.38 0.00
1_40 0.00
1.42 0.00
1.43 0.00
1.45 0.00
1.47 0.00

...End

52.85
52.82
52.79
52.76
52.73
52.70
52.67
52.64
52.61
52.58
52.55
52.51
52.48
52.45
52.41
52.38
52.34
52.31
52.27
52.24
52.20
52.17
52.15
52.12
52.10
52.08
52.06
52.04
52.02
52.00
51.99
5't.97

49.08
47.34
45.61
43.89
42.16
40.39
38.69
36.96
35.21
33.51
31.80
30.07
28.38
26-70
24.99
23.33
21.69
20.02
18.42
16.89
15.49
14.30
13.21
12.20
1't.27
10.49
9.76
9.08
8.45
7.86
7.33
6.84

49.72
47.98
46.24
44.52
42.78
41.O2
39.31
37.58
35.82
34.'t1
32.40
30.66
28.96
27.28
25.57
23.91
22.26
20.58
18.97
17.44
16.04
't4.84
13.74
12.73
11.79
11.O1
10.28
9.60
8.96
8.37
7.84
7.35

122.16 0.64
121.92 0.64
121.66 0.63
121,41 0.63
121.15 0.63
120.88 0.62
12A.il 0.62
120.34 0.61
120.06 0.61
119.78 0.60
119.49 0.60
119.20 0.59
118.91 0.59
118.60 0,58
118.30 0.58
't17.99 0.57
117.67 0.57
117.34 0.56
117.01 0.56
116.69 0.55
116.40 0.55
116.12 0.54
'115.87 0.54
1 15.63 0.53
115.41 0.53
115.21 4.52
115.02 0.52
114.84 0.52
114.67 0.51
114.52 0.51
114.36 0.51
114.21 0.51



Hydrograph Report
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Hyd. No. 24

100yr RAT post -routed

Hydrograph type
Storm frequency
Inflow hyd. No.
Max. Elevation

Reservoir
100 yrs
I
53.44 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

English

90.24 cfs
1 min
existing basin
126,850 cuft

Stsage Indication method used,

Hydrograph Discharge Table

GlvA ClvB ClvG ClvD WrA WrB
cfs cfs cfs cfs cfs cfs

Total Volume = 253,326 cuft

WrC WrD Outflow
cfs cfs cfs

Time lnflow Elevation
(hrs) cfs ft

4.32 89.88 52.08
0.33 94.61 52.23
0.35 99.34 52.38
0.37 104,07 52,52
0.38 108.80 52.66
0.40 113.53 52.79
0.42 118.26 << 52.92
0.43 115.89 53.03
0.45 113.53 53.12
o.47 111.16 53.19
0.48 108.80 53.25
0.50 106.43 53.30
0.52 104.07 53.34
0.53 101.70 53.38
0.55 99.34 53.40
o.57 96.97 53.42
0.58 94.61 53.43
0.60 92.24 53.43
0.62 89.88 53.44 <<
0.63 87.51 53.43
0.65 85.15 53.43
0.67 82.78 53.42
0.68 80.42 53.41
0.70 78.05 53.39
0.72 75.69 53.38
0.73 73.32 53.36
0.75 70.96 53.34
0.77 68.59 s3.32
0.78 66.22 53.29
0.80 63.86 53.27
o.B2 61.49 53.24
0.83 59.13 53.22
0.85 56.76 53.19
0.87 54.40 53.16
0.88 52.03 53.13
0.90 49.67 53.11

115.27 0.53
116,65 0.5s
117.99 0.57
119.28 0.59
120.51 0.61
121.68 0.63
122.79 0.65
123.75 0.67
't24.51 0.68
125.15 0.69
125.68 0.69
126.11 0.70
126.45 0.71
126.72 0.71
126.93 0.71
127.08 0.72
127.17 0.72
127.23 0.72
127.24 0.72
127.22 0.72
127.17 0.72
127.09 0.72
126.99 0.7',\
126.87 0.7',1

126.73 0.71
126.57 0.71
126.40 0.71
126.22 0.70
126.03 0.70
125.82 0.70
125.61 0.69
125.39 0.69
125.16 0.69
124.92 0.68
124.67 0.68
124.42 0.68

10.70
16.71
23.37
30.54
38.04
45.71
53.49
60.68
66.56
71.67
76.O4
79.64
82.63
84.98
86.76
88.08
88.94
89.40
89.52
89.33
88.87
88.18
87.28
86.21
85.0't
83.66
82.19
80.62
78.96
77.26
75.47
73,62
71.73
69.83
67.87
65.87

11.23
17.26
23.95
31.1 3
38.65
46.34
54.14
61.35
67.24
72.36
76.73
80.35
83.34
85.69
87.47
88.79
89.66
90.12
90.24 <<
90.05
89.59
88.89
87.99
86.93
85.72
84.37
82.90
81.32
79.66
77.95
76.17
74.31
72.42
70.51
68.55
66.54

Continues on next page.



'l00yr RAT post -routed

Hydrograph Discharge Table

Time Inflow Elevation Glv A
(hrs) cfs ft cfs

Page 2

GlvB ClvC GlvD WrA WrB WrC WrD Outftow
cfs cfs cfs cfs cfs cfs cfs cfs

o.92 47.30
0.93 44.94
0.95 42.57
0.97 40.21
0.98 37.84
1.00 35.48
't.02 33.1 1

1.03 30.75
1.05 28.38
1.07 26.02
'1.08 23.65
1.10 21.29
1.'.tz 18.92
1.13 16.56
1.15 14.19
1.17 11.83
1 .18 9.46
1.20 7.10
1.22 4.73
1.23 2.37
't.25 0.00
1.27 0.00
1.28 0.00
1.30 0.00
1.32 0.00
1.33 0.00
1.35 0.00
1.37 0.00
1.38 0.00
1.40 0.00
1.42 0.00
1.43 0.00

...End

124.17
123.90
123.64
123.35
123.05
122.74
122.43
122.12
121.80
't21.48
121.16
120.83
120.50
120.16
1 19.81

53.08
s3.05
53.01
52.98
52.95
52.91
52.88
52.84
52.80
52.77
52.73
52.69
52.66
52.62
52.58
52.54
52.50
52.46
52.42
52.38
52.34
52.30
52.26
52.23
52.20
52.17
52.14
52.11
52.09
52.07
52.05
52.03

0.67
0.67
0.66
0.66
0.65
0.65
0.65
0.64
0.64
0.63
0.63
0.62
0.61
0.61
0.60
0.60
0.59
0.59
0.58
0.57
0.57
0.56
0.55
0.55
0.54
0.54
0.54
0.53
0.53
0.52
0.52
0.52

63.88
61.86
59.80
57.65
55.41
53.16
50.95
48.75
46.54
44.39
42.22
40.05
37.94
35.81
33.71
31.63
29.53
27.51
25.46
23.45
21.47
19.57
17.96
16.47
15.12
13.97
12.90
11.91
1 1.03
10.27
9.56
8.89

64.55
62.53
60.47
58.31
56.06
53.81
51.60
49.39
47.17
45-O2
42.85
40.67
38.56
36.42
34.31
32.23
30.12
28.09
26.04
24.02
22.04
20.14
18.51
17.O2
15.67
14.5',1
13.44
12.44
11.56
10.79
10.08
9.41

19.46
19.11
18.75
18.38
18.01

117.63
117.26
116.92
116.60
116.31
116.04
115.80
115.57
115.35
115.15
114.97
114.79
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Reservoir Report
Page I

Reservoir No. 1 - Sediment Basin

Pond Data
Pond storage is based on known contour areas

Stage / Storage Table
Stage Elevation
ftft Gontour area Incr. Storagesqft cuft

Total storage
cuft

0
5,173
12,005
20,269

0.00
1.00
2.00
3.00

70.00
71.00
72.00
73.00

3,996
6,350
7,314
9,212

0
5,173
6,932
8,263

Culvert / Orifice Structures

IAI tBI tcl

Weir Structures

tAI IBI tct tDIIDI
Rise in
Span in
No. Barrels
lnvert El. ft
Length ft
Slope %
N-Value

Orif. Coeff.
Multi-Stage

= 24.0 4.0

= 24.0 4.0

=l 1

= 69.50 71.25

= 45.0 1.0

= 4.11 0.00

= .013 .013

= 0.60 0.60

= --- yes

Crest Len ft
Grest El. ft
Weir Coeff.
Eqn. Exp.

Multi-Stage

0.0 0.0

0.0 0.0

00
0.00 0.00

0.0 0.0

0.00 0.00

.000 .000

0.00 0.00

No No

= 12.6 0.0 0.0 0.0

= 72.25 0.00 0.00 O.O0

= 3.00 3.00 0.00 O.OO

= 1.50 1.50 0.00 O.OO

= Yes No No No

Tailwater Elevation = 68.00 ft

Stage / Storage / Discharge Table
NotE: All outflils have b€en analyzsd unds inlet and ouilet control.

GlvC ClvD WrA WrB WrG
cfs cfs cfs cfs cfs

Elevation
ft

Stage
ft

0.00 0
0.10 517
0.20 1,035
0.30 1,552
0.40 2,069
0.50 2,597
0.60 3,104
0.70 3,621
0.80 4,138
0.90 4,656
1.00 5,173

70.00 1.53
70.10 2.17
70.20 2.95
70.30 3.60
70-40 4.57
70.s0 5.35
70.60 6.45
70.70 7.58
70.80 8.46
70.90 9.60
71.00 1070

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Wr D Discharge
cfs cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Storage
cuft

Clv A
cfs

Clv B
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Continues on next page...



Stage
ft

Sediment Basin

Stage / Storage / Discharge Table

Storage Elevation Clv A
cuft ft cfs

GlvC CtvD WrA
cfs cfs cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.42
2.19
4.71

-_ 7.80
11.37
15.37
19.75
24.47

CIv B
cfs

Page 2

Discharge
cfs

0.00
0.00
0.01
0.05
0.12
0.18
0.19
0.26
0.29
0.32
0.35
0.37
0.82
2.61
5.15
8.26
1 1.85
15.86
20.22
23.91

WrB WrG WrDcfs cfs cfs
1 .10 5,856
1.20 6,539
1.30 7,223
1.40 7,906
1.50 8,589
1.60 9,272
1.70 9,955
1.80 10,639
1.90 11,322
2.00 12,005
2.10 12,931
2.20 13,659
2.30 14,484
2.40 15,310
2.50 16,136
2.60 16,963
2.70 17]89
2.90 19,615
2.90 19,442
3.00 20,268

...End

11.73 0.00
12.68 0.00
13.65 0.01
14.50 0.05
15.13 0.12
15.86 0.18
16.57 0.19
17.24 0.26
17.90 0.29
18.52 0.32
19.13 0.35
19.72 0.37
20.29 0.39
20.85 0.42
21.39 0.44
21.92 0.46
22.43 0.48
22.94 0.49
23.43 0.48
23.91 0.35

71.10
71.20
71.30
71.40
71.50
71.60
71.70
71.80
71.90
72.00
72.10
72.20
72.30
72.40
72.50
72.60
72.70
72.80
72.90
73.00



Hydrograph Summ ary Report
Hyd.
No.

Rational

Rational

Rational

Reservoir

Reservoir

Reservoir

15,756

21,857

25,088

15,209

21,310

24,541

2 yr post-dev

10 yr post-dev

25 yr post-dev

2-yr Routed

10-yr. routed

25-yr routed

Proj. file: 755512bsedbasinex. IDF file: JCChydrographs. lD Run date: 04-11-2001



Hydrograph Report
Page 1

Hyd. No. 1

2 yr post-dev

Hydrograph type
Storm frequency
Drainage area
Intensity
l-D-F Curve

= Rational
= 2yrs
= 7.6 ac
= 3.26 in
= JCChydrographs.lDF

Peak discharge =
Time interval =
Runoff coeff. =
Time of conc. (Tc) =
Reced. limb factor =

13.13 cfs
1 min
0.53
20 min
1

Total Volume = 15,756 cufi
Hydrograph Discharge Table

Time - Outflow Time -- Outflow
(hrs

0.03
0.05
0.07
0.08
0.10
o.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
o.32
0.33
0.35
0.37
0.38
0.40
0.42
0.43
0.45
0.47
0.48
0.50
0.52
0.53
0.55

cfs)

1.31
1.97
2.63
3.28
3.94
4.60
5.25
5.91
6.57
7.22
7.88
8.53
9.19
9.85
10.50
11.16
11.82
12.47
13.13 <<
12.47
11.82
11.16
10.50
9.85
9.19
8.53
7.88
7.22
6.57
5.91
5.25
4.60

(hrs cfs)

0.57 3.94
0.58 3.28
0.60 2.63
0.62 1.97
0.63 1.31

...End



Hydrograph Report
Page 1

Hyd. No. 2
10 yr post-dev

Hydrograph type
Storm frequency
Drainage area
Intensity
l-D-F Curve

= Rational
= 10 yrs
= 7.6 ac
= 4.52 in
= JCChydrographs.lDF

Peak discharge =
Time interval =
Runoff coeff. =
Time of conc. (Tc) =
Reced. limb factor =

18.21 cfs
1 min
0.53
20 min
1

Total Volume = 21,857 cuft
Hydrograph Discharge Table

Time - Outftow
(hrs cfs)

Time - Outflow

0.03
0.05
0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
o.20
0.22
0.23
0.25
o.27
o.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
0.42
0.43
0.45
0.47
0.48
0.50
0.52
0.53
0.55

1.82
2.73
3.64
4.55
5.46
6.38
7.29
8.20
9.11
10.02
10.93
11.84
12.75
13.66
14.57
15.48
16.39
17.30
18.21 <<
17.30
16.39
15.48
't4.57
13.66
12.75
1',\.84
10.93
10.02
9.11
8.20
7.29
6.38

(hrs

0.57
0.58
0.60
0.62
0.63

...End

cfs)

5.46
4.55
3.64
2.73
1.82



Hydrograph Report
Page I

Hyd. No. 3

25 yr post-dev

Hydrograph type
Storm frequency
Drainage area
Intensity
l-D-F Curve

= Rational
= 25 yrs
= 7.6 ac
= 5.19 in
= JCChydrographs.lDF

Peak discharge =
Time interval =
Runoff coeff. =
Time of conc. (Tc) =
Reced. limb factor =

20.91 cfs
1 min
0.53
20 min
1

Total Volume = 25,088 cuft

Hydrograph Discharge Table

Time - Outflow Time - Outflow
(hrs

0.03
0.05
0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
o.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.3s
0.37
0.38
0.40
0.42
0.43
0.45
0.47
0.48
0.50
0.52
0.53
0.55

cfs)

2.09
3.14
4.18
5.23
6.27
7.32
8.36
9.41
10.45
11.50
12.54
13.59
14.63
15.68
16.73
't7.77
18.82
19.86
20.91 <<
19.86
18.82
17.77
16.73
15.68
14.63
13.59
12.54
11.50
10.45
9.41
8.36
7.32

(hrs

0.57
0.58
0.60
0.62
0.63

...End

cfs)

6.27
5.23
4.18
3.14
2.09



Hydrograph Report
Page 1

Hyd. No. 5
2-yr Routed

Hydrograph type
Storm frequency
Inflow hyd. No.
Max. Elevation

Reservoir
2 yrs
1

72.58 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

7.70 cfs
1 min
Sediment Basin
16,816 cuft

Storage Indic€tion method used.

Hydrograph Discharge Tabte

Total Volume = 15,209 cuft

Time Inflow Elevation
(hrs) cfs ft

ClvA ClvB GtvC GtvD WrAcfs cfs cfs cfs cfs
WrB WrC WrD
cfs cfs cfs

Outflow
cfs

0.35 12.47
0.37 11.82
0.38 11.16
0.40 10.50
0.42 9.85
0.43 9.19
0.45 8.53
0.47 7.88
0.48 7.22
0.50 6.57
0.52 5.91
0.53 5.25
0.55 4.60
0.57 3.94
0.58 3.28
0.60 2.63
0.62 1.97
0.63 1.31
0.65 0.66
0.67 0.00
0.68 0.00
0.70 0.00
o.72 0,00
0.73 0.00
0.75 0.00
0.77 0.00
0.78 0.00
0.80 0.00
0.82 0.00
0.83 0.00
0.85 0.00

...End

72.35 20.59
72.42 20.98
72.48 21.28
72.52 21.50
72.55 21.65
72.57 21.75
72.58 21.80
72.59 << 21.92
72.58 21.82
72.58 21.79
72.57 21.75
72.56 21.69
72.54 21.62
72.53 21.54
72.51 21.46
72.50 21.37
72.48 21.27
72.46 21.16
72.44 21.05
72.42 20.94
72.40 20.83
72.38 20.73
72.36 20.65
72.35 20.57
72.34 20.51
72.33 20.45
72.32 20.40
72.31 20.36
72.30 20.32
72.30 20.28
72.29 20.25

0.41
0.42
0.43
0.44
0.45
0.45
0.45
0.45
0.45
0.45
0.45
0.45
0.45
0.44
0.44
4.44
0.43
0.43
0.42
0.42
0.42
0.41
0.41
0.4',1
0.40
0.40
0.40
0.40
0.40
0.39
0.39

1.38
2.80
4.19
5.34
6.22
6.80
7.12
7.25
7.22
7.06
6.80
6.47
6.07
5.61
5.12
4.61
4.15
3.66
3.14
2.60
2.12
1.81
1.55
1.31
1.10
0.92
0.76
0.62
0.50
0.41
0.39

1.79
3.23
4.62
5.78
6.67
7.25
7.58
7.70 <<
7.67
7.51
7.26
6.92
6.51
6.06
5.56
5.05
4.58
4.09
3.56
3.02
2.53
2.23
1.95
1.72
'1.51

1.32
1.16
1.02
0.89
0.81
0.78



Hydrograph Report
Page I

Hyd. No. 6
10-yr. routed

Hydrograph type
Storm frequency
Inflow hyd. No.
Max. Elevation

Reservoir
10 yrs
2
72.74 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

= 13.28 cfs
=lmin
= Sediment Basin
= 18,083 cuft

Storage Indication method used.

Hydrograph Discharge Table

Total Volume = 21,310 cuft

Time Inflow
(hrs) cfs

0.30 16.39
0.32 17.30
0.33 18.21 <<
0.35 17.30
0.37 16.39
0.38 15.48
0.40 14.57
0.42 13.66
0.43 12.75
0.45 11.84
0.47 10.93
0.48 10.02
0.50 9.11
0.52 8.20
0.53 7.29
0.55 6.38
0.57 5.46
0.58 4.55
0.60 3.64
0.62 2.73
0.63 ,1.82

0.65 0.91
0.67 0.00
0.68 0.00
0.70 0.00
0.72 0.00
0.73 0.00
0.75 0.00
0.77 0.00
0.78 0.00

...End

Glv A Ctv B
cfs cfs

20.74 0.41
21.27 0.43
21.73 0.45
22.09 0.46
22.33 0.47
22.49 0.48
22.58 0.48
22.61 0.48
22.61 0.48
22.58 0.48
22.53 0.48
22.46 0.48
22.39 0,47
22.29 0.47
22.18 0.47
22.07 0.46
21.96 0.46
21.84 0.45
21.71 0.45
21.58 0.44
21.44 0.44
21.30 0.43
21.14 0.43
21.00 0.42
20.88 0.42
20.78 0.41
20.69 0.41
20.61 0.41
20.54 0.40
20.48 0.40

Clv G Ctv D
cfs cfs

Elevation
ft

WrA WrB WrC WrDcfs cfs cfs cfs
Outflow

cfs

72.38
72.48
72.56
72.63
72.68
72.71
72.73
72.74 <<
72.74
72.73
72.72
72.71
72.69
72.67
72.65
72.63
72.61
72.59
72.56
72.54
72.51
72.48
72.45
72.43
72.41
72.39
72.37
72.36
72.34
72.33

1.84
4.15
6.70
8.98
10.68
11.82
12.51
12.80
12.78
12.53
'12.12
11.58
10.99
10.34
9.64
8.89
8.10
7.35
6.60
5.82
5.02
4.28
3.57
2.90
2.34
1.97
1.68
1.43
1.21
1.01

2.26
4.59
7.15
9.45
11.15
12.30
12.99
13.29 <<
13.26
13.01
12.60
12.06
11.46
10.82
10.11
9.35
8.56
7.80
7.05
6.27
5.46
4.71
3.99
3.32
2.76
2.38
2.09
1.83
1.61
1.41



Hydrograph Report
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Hyd. No. 7
25-yr routed

Hydrograph type
Storm frequency
Inflow hyd. No.
Max. Elevation

Reservoir
25 yrs
3
72.81 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

English

16.15 cfs
1 min
Sediment Basin
18,670 cuft

Storage Indication method used.

Hydrograph Discharge Tabte

Glv D WrA
cfs cfs

WrB WrC
cfs cfs

Total Volume = 24,541 cuft

Wr D Outflow
cfs cfs

Time Inflow
(hrs) cfs

0.28 17.77
0.30 18.82
0.32 19.86
0.33 20.91 <<
0.35 19.86
0.37 18.82
0.38 17.77
0.40 16.73
0.42 15.68
0.43 14.63
0.45 13.59
0.47 12.54
0.48 11.50
0.50 10.45
0.52 9.41
0.53 8.36
0.55 7.32
0.57 6.27
0.58 5.23
0.60 4.'tg
0.62 3.14
0.63 2.09
0.65 1.05
0.67 0.00
0.68 0.00
0.70 0.00
0.72 0.00
0.73 0.00
0.75 0.00
0.77 0.00

...End

72.40
72.51
72.60
72.68
72.74
72.77
72.80
72.81
72.91 <<
72.80
72.79
72.77
72.76
72.74
72.72
72.69
72.67
72.64
72.62
72.59
72.56
72.53
72.50
72.47
72.44
72.42
72.40
72.38
72.36
72.35

20.87 0.42
21.43 0.44
21.91 0.46
22.32 0.47
22.62 0.48
22.81 0.49
22.92 0.49
22.97 0.49
22.97 0.49
22.94 0.49
22.88 0.49
22.81 0.49
22.72 0.49
22.62 0.48
22.51 0.48
22.39 0.47
22.27 0.47
22.14 0.47
22.01 0.46
21.87 0.46
21.72 0.4s
2',t.56 0.44
21.41 0.44
21.24 0.43
21.08 0.43
20.94 0.42
20.83 0.42
20.74 0.41
20.65 0.41
20.58 0.41

2.72
5.39
8.23
1 1.03
13.32
14.85
15.73
16.13
16.15 <<
15.88
15.43
14.83
14.11
13.32
12.46
11.58
10.71
9.81
8.87
7.95
7.08
6.17
5.24
4.43
3.68
3.06
2.56
2.25
1.97
'1.73

Elevation Ctv A Ctv B Clv Cft cfs cfs cfs

2.30
4.96
7.77
10.55
12.84
14.36
15.23
15.64
15.66
15.39
14.94
'14.34
13.63
12.83
1 1.98
11.10
10.24
9.34
8.41
7.50
6.63
5.73
4.80
4.00
3.25
2.64
2.14
1.83
1.56
1.33
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Rational Method Hydrographs



Hydrograph Report
Page 1

English

Hyd. No, 35

2-yr pre

Hydrograph type
Storm frequency
Drainage area
lntensity
l-D-F Curve

= Rational
= 2yrs
= 39.5 ac
= 2.48 in
= JCChydrographs.lDF

lp"k discharge :Time interval
Runoff coeff. =
Time of conc. (Tc) =
Reced. limb factor =

34.28 cfs
1 min
0.35
32 min
2

Total Volume = 98,741 cuft

Hydrograph Discharge Table

Time - Outflow Time - Outflow Time - Outflow
(hrs

0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
0.42
0.43
0.45
0.47
0.48
0.50
0.52
0.53
0.55
0.57
0.58

cfs)

4.29
5,36
6.43
7.50
9, q7

9.64
10.71
11.79
12.86
13.93
15.00
16.07
17.14
18.21
19.29
20.36
21.43
22.50
23.57
24.64
25.71
26.79
27.86
28.93
30.00
31,07
32.14
33.21
34.28 <<
33.75
J5.Z I

32.68

(hrs

0.60
0.62
0.63
0.65
0.67
0.68
0.70
0.72
0.73
0.75
o.77
0.78
0.80
0.82
0.83
0.85
0.87
0.88
0.90
0.92
0.93
0.95
0.97
0.98
1.00
1.02
1.03
1.05
1.07
1.08
1.10
1.12

cfs)

32.14
31.61
31.07
30.54
30.00
2s.46
28.93
28.39
27.86
27.32
26.79
26.25
25.71
25"18
24.64
24.11
23.57
23.04
22.50
21.96
21.43
20.89
20.36
19.82
19.29
18.75
18.21
17.68
17.14
16.61
16.07
15.54

(hrs

1.13
1.15
1.17
1.18
1.20
1.22
1.23
1.25
1.27
1.28
1.30
1.32
1.33
1.35
t-JI
1.38
1.40
1.42
1.43
1.45
1.47
1.48

...End

cfs)

15.00
14.46
13.93
13.39
12.86
12.32
11.79
11.25
10.71
10.18
9.64
9.11
8.57
8.04
7.50
6.96
6.43
5.89
5.36
4.82
4.29
3.75
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English

Hyd. No. 36

10-yr pre

Hydrograph type
Storm frequency
Drainage area
Intensity
l-D-F Curve

= Rational
= 10 yrs
= 39.5 ac
= 3.52 in
= JCChydrographs.lDF

Peak discharge =
Time interval =
Runoff coeff. =
Time of conc. (Tc) =
Reced. limb factor =

48.64 cfs
1 min
0.35
32 min
2

Total Volume = 140,076 cuft

Hydrograph Discharge Table

Time - Outflow Time -- Outflow Time - Outflow
(hrs

0.07
0.08
0.10
0.12
0.13
0.15
u.t/
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
0.42
0.43
0.45
0.47
0.48
0.50
0.52
0.53
0.55
0.57
0.58

cfs)

6.08
7.60
9.12
10.64
12.16
13.68
15.20
16.72
18.24
19.76
21.28
22.80
24.32
25.84
27.36
28.88
30.40
31.92
33.44
34.96
36.48
38.00
39.52
41"04
42.56
44.08
45.60
47.12
48.64 <<
47.88
47.12
46"36

(hrs

0.60
0.62
0.63
0.65
0.67
0.68
0.70
0.72
0.73
4.75
0.77
0.78
0.80
0.82
0.83
0.85
0.87
0.88
0.90
0.92
0.93
0.95
0.97
0.98
1.00
1.02
1.03
1.05
1.07
1.08
1.10
1.12

cfs)

45.60
44.84
44.08
43.32
42.56
41.80
41.04
40.28
39.52
38.76
38.00
37.24
36.48
35.72
34.96
34.20
33.44
62.06
31.92
31.16
30.40
29.64
28.88
28.12
27.36
26.60
25.84
25.08
24.32
23.56
22.80
22.04

(hrs

1.13
1.15
1.17
1.18
1.20
1.22
1.23
1.25
1.27
1.28
1.30
t.Jz
1??
1?F
1.37
'1.38

1.40
1.42
1.43
1.45
1.47
1.48

...End

cfs)

21.28
20.52
19.76
19.00
18.24
17.48
16.72
15.96
15.20
14.44
13.68
12.92
12.16
11.40
10.64
9.88
9.12
8.36
7.60
6.84
6.08
5.32
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Hyd. No. 37

25-yr pre

Hydrograph type
Storm frequency
Drainage area
Intensity
l-D-F Curve

= Rational
= 25 yrs
= 39.5 ac
= 4.08 in
= JCChydrographs.lDF

1.""k discharge
Time interval -.
Runoff coeff. =
Time of conc. (Tc) =
Reced. limb factor =

56.45 cfs
1 min
0.35
32 min
2

Total Volume = '162,577 cuft

Hydrograph Discharge Table

Time -- Outflow Time - Outflow Time - Outflow
(hrs

0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
0.42
0.43
0.45
0.47
0.48
0.50
0.52
0.53
0.55
0.57
0.58

cfs)

7.06
8.82
10"58
12.35
14.1'l
15.88
17.64
19.40
21.17
22.93
24.70
26.46
28.23
29.99
31.75
33.52
35.28
37.05
38.81
40.57
42.34
44.10
45.87
47.63
49.39
51 .16
52.92
54.69
56.45 <<
55.57
54.69
53.80

(hrs

0.60
0.62
0.63
0.65
0.67
0.68
0.70
0.72
0.73
0.75
Aaav.I I

0.78
0.80
0.82
0.83
0.85
0.87
0.88
0.90
0.92
0.93
0.95
0.97
0.98
'1.00

1.02
1.03
'1.05

1.07
1.08
1.10
1.12

cfs)

52.92
52.04
51.16
50.28
49.39
48.51
47.63
46.75
45.87
44.98
44.10
43.22
42.34
41.46
40.57
39.69
38.81
37.93
37.05
JO. tO
35.28
34.40
33.52
32.64
31.75
30.87
29.99
29.11
28.23
27.34
26.46
25.58

(hrs

1.13
1.15
1.17
1.18
1.20
1.22
1.23
1.25
1.27
1.28
1.30
1.32
1.33
1.35
t.J /
I _JO

1.40
142
1.43
1.45
1.47
1.48

...End

cfs)

24.70
23.81
22.93
22.05
z',t.17
20.29
19.40
18.52
17.64
16.76
15.88
14.99
14.11
13.23
12.35
11.47
10.58
9.70
8.82
7.94
7.06
6.17
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Hyd. No. 38

100-yr pre

Hydrograph type
Storm frequency
Drainage area
Intensity
l-D-F Curve

= Rational
= 100 yrs
= 39.5 ac
= 4.98 in
= JCChydrographs.lDF

lg"k discharge :Time interval
Runoff coeff. =
Time of conc. (Tc) =
Reced. limb factor =

68.84 cfs
1 min
0.35
32 min
2

Total Volume = 198.266 cufl

Hydrograph Discharge Table

Time -- Outflow Time - Outflow Time - Outflow
(hrs

0.47
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
0.42
0.43
0.45
0.47
0.48
0.50
0.52
0.53
0.55
0.57
0.58

cfs)

8.61
10.76
12.91
15.06
17.21
19.36
21.51
23.66
25.82
27.97
30.12
32.27
34.42
36.57
38.72
40.BB
43.03
45.18
47.33
49.48
51.63
53.78
55.93
58.09
60.24
62.39
64.54
oo.oY
68.84 <<
67.77
66.69
65.62

(hrs

0.60
0.62
0.63
0.65
0.67
0.68
0.70
0.72
0.73
0"75
0.77
0.78
0.80
0.82
0.83
0.85
0.87
0.88
0.90
0.92
0.93
0.95
0.97
0.98
1.00
1.02
1.03
1.05
1.07
1.08
1.10
1.12

cfs)

64.54
63.46
62.39
61.31
60.24
59.16
58.09
57.01

54.86
53.78
52.71
51.63
50.56
49.48
48.40
47.33
46.25
45.18
44.10
43.03
41.95
40.88
39.80
38.72
37.65
36.57
35.50
34.42
JJ.JC
32.27
31 .19

(hrs

1.13
1.15
1.17
1.'18
1.20
1.22
1.23
1.25
1.27
1.28
1.30
1.32
1.33
1.35
1.37
,I ?R

1.40
1.42
1.43
1.45
1.47
1.48

...End

cfs)

30.12
29.04
27.97
26.89
25.82
24.74
23.66
22.59
21.51
20.44
19.36
18.29
17.21
16.1 3
15.06
1? OR

12.91
11.83
10.76
9.68
8.61
7.53
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Hyd. No. 10

2 yr storm

Hydrograph type
Storm frequency
Drainage area
Intensity
l-D-F Curve

= Rational
= 2yrs
= 39.5 ac
= 2.88 in
= JCChydrographs.lDF

Peak discharge :Time interval
Runoff coeff. =
Time of conc. (Tc) =
Reced. limb factor =

60.30 cfs
1 min
0.53
25 min
2

Total Volume = '135,682 cuft

Hydrograph Discharge Table

Time -- Outflow Time -- Outflow Time - Outflow
(hrs

0.05
0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
025
0.27
0.28
0.30
0.32
0.33
n?6
0.37
0.38
0.40
0.42
0.43
0.45
0,47
0.48
0.50
0.52
0.53
0.55
0.57

cfs)

7.24
oAq
12.06
14.47
16.88
19.30
21.71
24.12
26.53
28.95
31.36
33.77
36.1 8
38.59
41.01
43.42
45.83
48.24
50.65
53.07
55.48
57.89
60.30 <<
59.1 0
57.89
56.69
55.48
54.27
53.07
51.86
50.65
49.45

(hrs

0.58
0.60
0.62
0.63
0.65
0.67
0.68
070
0.72
0.73
0.75
0.77
0.7B
0,80
0.82
0.83
0.85
0.87
0.88
0.90
0.92
0.93
0.95
0.97
0.98
1.00
1.02
1.03
1.05
1.07
1.08
1.10

cfs)

48.24
47.04
45.83
44.62
43.42
42.21
41.01
39.80
38.59
37.39
36.1 8
34.98
33.77
JZ.3O
31.36
30.1 5
28.95
27.74
zo.cJ
25.33
24.12
22.92
21.71
20.50
19.30
18.09
16.88
15.68
14.47
13.27
12.46
10.85

(hrs

1.12
1.13
1.15
1.17

.,.End

cfs)

9.65
8.44
7.24
6.03
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Hyd. No. 11

10 yr storm

Hydrograph type
Storm frequency
Drainage area
Intensity
l-D-F Curve

= Rational
= 10 yrs
= 39.5 ac
= 4.04 in
= JCChydrographs.lDF

lg"k discharge :Time interval
Runoff coeff. =
Time of conc. (Tc) =
Reced. limb factor =

84.60 cfs
1 min
0.53
25 min
2

Total Volume = 190,353 cuft

Hydrograph Discharge Table

Time -. Outflow Time -- Outflow Time -- Outflow
(hrs

0.05
0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
4.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
0.42
0.43
0.45
0.47
0.48
0.50
0.52
0.53
0.55
0.57

cfs)

10.15
13.54
16.92
20.30
ZJ.OY
27.07
30.46
33.84
37.22
40.61
43.99
47.38
50.76
54.14
57.53
60.91
64.30
67.68
71.07
74.45
77.83
81.22
84.60 <<
82.91
81.22
79.53
77.83
76.14
74.45
I Z.tO
71.07
69.37

(hrs

0.58
0.60
0.62
0.63
0.65
0.67
0.68
0.70
0.72
0.73
0.75
0.77
0.78
0"80
0.82
0.83
0.85
0.87
0.88
0.90
0.92
0.93
0.95
0.97
0.98
1.00
1.02
1.03
1.05
1.07
1.08
1.10

cfs)

67.68
65.99
64.30
62.60
60.91
59.22
57.53
55.84
54.14
52.45
50.76
49.07
47.38
45.68
43.99
42.30
40.61
38,92
37.22
35.53
33.84
32.15
30.46
28.76
27.07
25.38
23.69
22.00
20.30
18.61
16.92
15.23

(hrs

1.12
1.13
1.15
1.17

...End

cfs)

13.54
11.84
10.15
8.46
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Hyd. No. 12

25 yr storm

Hydrograph type
Storm frequency
Drainage area
Intensity
l-D-F Curve

= Rational
= 25 yrs
= 39.5 ac
= 4.66 in
= JCChydrographs.lDF

Peak discharge =
Time interval =
Runoff coeff. =
Time of conc. (Tc) =
Reced. limb factor =

97.63 cfs
1 min
0.53
25 min
2

Total Volume = 219,658 cuft

Hydrograph Discharge Table

Time - Outflow Time -- Outflow
(hrs

0.05
0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
4.42
0.43
0.45
0.47
0.48
0.50
0.52
0.53
0.55
0.57

cfs)

11.72
15.62
19.53
23.43
27.34
31.24
35.15
39.05
42.96
46.86
50.77
54.67
58.s8
62.48
OO.JY
70.29
74.20
78.1 0
82.01
85.91
89.82
93.72
97"63 <<
95.67
93.72
91.77
89.82
87.86
85.91
83.96
82.01
80.05

(hrs

0.58
0.60
0.62
0.63
0.65
0.67
0.68
0.70
0.72
0.73
0.75
0.77
0.78
0.80
o.B2
0.83
0.85
0.87
0.88
0.90
0.92
0.93
0.95
0.97
0.98
1.00
1.02
1.03
1.05
1.07
1.08
1.10

cfs)

78.10
76.15
74.20
72.24
70.29
68.34
66.39
64.43
62.48
60.53
58.58
56.62
54.67
52,72
50.77
48.81
46.86
44.91
42.96
41.00
39.05
37.10
35.15
33.19
31.24
29.29
27.34
25.38
23.43
21.48
19.53
17.57

(hrs

1.12
1.13
1.15
1.17

...End

Time - Outflow
cfs)

15.62
13.67
11.72
9.76
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Hyd. No. 13

100 yr storm

Hydrograph type
Storm frequency
Drainage area
lntensity
l-D-F Curve

= Rational
= 100 yrs
= 39.5 ac
= 5.64 in
= JCChydrographs.lDF

Peak discharge =
Time interval =
Runoff coeff. =
Time of conc. (Tc) =
Reced. limb factor =

118.26 cfs
1 min
0.53
25 min
2

Total Volume = 266.082 cuft

Hydrograph Discharge Table

Time -- Outflow Time -- Outflow Time - Outflow
(hrs

0.05
0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0,32
0.33
0.35
0.37
0.38
0.40
0.42
0.43
0.45
0.47
0.48
0.50
0.52
0.53
0.55
0.57

cfs)

14.19
18.92
23.65
28.38
33.1 1

37.84
42.57
47 "30
52.03
56.76
61.49
oo.zz
70.96
75.69
80.42
85.1 5
89.88
94.61
99.34
104.07
108.80
113.53
118.26 <<
1 15.89
1 13.53
111.16
108.80
106.43
104.07
101.70
99.34
96.97

(hrs

0.58
0.60
0.62
0.63
0.65
0.67
0.68
0.70
0.72
0.73
0.75
0.77
0.78
0.80
0.82
0.83
0.85
0.87
0.88
0.90
0.92
0.93
0.95
0.97
0.98
1.00
1.02
1.03
1.05
1,07
1.08
1.10

cfs)

94.61
92.24
89.88
87.51
85.15
82.78
80.42
78.05
75.69
73.32
70.96
68.59
66.22
63.86
61.49
59.1 3
56.76
54.40
52.03
49.67
47.30
44.94
42.57
40.21
37.84
35.48
33.11
30.75
28.38
26.02
23.65
21.29

(hrs

1.12
1.13
1.15
1.17

...End

cfs)

18.92
16.56
14.19
11.83



SCS Method Hydrographs
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Hyd. No. 1

2 YEAR PRE-DEV

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 2yrs
= 39.53 ac
= 3.7 o/o

= LAG
= 3.50 in
= 24 hrs

31.50 cfs
12 min
72
1670 ft
31.7 min
Type ll
484

Peak discharge :Time interval
Curve number =
Hydraulic length =
Time of conc. (Tc) =
Distribution =
Shape factor =

Total Volume = 150,792 cuft

Hydrograph Discharge Table

Time - Outflow
(hrs

I 1,80
12.00
12.20
12.40
12.60
12.80
13.00
13.20
13.40
13.60
13.80
'14.00

...End

cfs)

4.84
19.92
31.50 <<
24.89
16.01
7.57
6.01
5.04
4.45
4.01
3.64
J.5Z
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Hyd. No. 2
1O YEAR PRE-DEV

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 10 yrs
= 39.53 ac
= 3.7 o/o

= LAG
= 5.80 in
= 24 hrs

ig"k discharge :Time interval
Curve number =
Hydraulic length =
Time of conc. (Tc) =
Distribution =
Shape factor =

84.89 cfs
12 min
72
1670 ft
31.7 min
Type ll
484

Total Volume = 380.772 cufl

Hydrograph Discharge Table

Time - Outflow
(hrs

11.80
12.00
12.20
12.40
12.60
12.80
13.00
13.20
13.40
13.60

...End

cfs)

19.67
59.34
84.89 <<
63.99
38.77
17.18
13.49
11.22
9.85
8.82
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Hyd. No. 3

25 YEAR PRE-DEV

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 25 yrs
= 39.53 ac
= 3.7 o/o

= LAG
= 6.40 in
= 24 hrs

Peak discharge 
=

Time interval
Curve number =
Hydraulic length =
Time of conc. (Tc) =
Distribution =
Shape factor =

100.05 cfs
12 min
72
1670 ft
31.7 min
Type ll
484

Total Volume = 447,084 cuft

Hydrograph Discharge Table

Time -- Outflow
(hrs

11.80
12.00
12.20
12.40
12.60
12.80
13.00
13.20
13.40
13.60

...End

cfs)

24.18
70.79
100.05 <<
74.97
45.05
19.78
15.50
12.88
11.31
10.1 1
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English

Hyd. No. 4
1OO YEAR PRE-DEV

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 100 yrs
= 39.53 ac
= 3.7 Yo

= LAG
= 8.00 in
= 24 hrs

Peak discharge 
=

Time interval
Curve number =
Hydraulic length =
Time of conc. (Tc) =
Distribution =
Shape factor =

141.70 cfs
12 min
72
1670 ft
31.7 min
Type ll
484

Total Volume = 631 ,523 cuft

Hydrograph Discharge Table

Time -- Outflow
(hrs

11.80
12.00
12.20
12.40
12.60
12.80
13.00
13.20
13.40

...End

cfs)

37.00
102.57
141.70 <<
104.96
62.08
26.77
20.93
17.34
15.20
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Hyd. No. 5

2 YEAR POST-DEV

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 2yrs
= 39.53 ac
= 0.0%
= USER
= 3.50 in
= 24 hrs

lg"k discharge :Time interval
Curve number =
Hydraulic length =
Time of conc. (Tc) =
Distribution =
Shape factor =

53.61 cfs
12 min
82
0ft
25 min
Type ll
484

Total Volume = 239,807 cuft

Hydrograph Discharge Table

Time - Outflow
(hrs

11.80
12.0O
12.20
12.40
12.60
12.80
13.00
13.20
13.40
13.60

...End

cfs)

12.79
37.79
53.61 <<
40.24
24.24
10.67
8.37
6.96
6.11
5.46
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Hyd. No. 6
1O YEAR POST-DEV

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 10 yrs
= 39.53 ac
= 0.0 o/o

= USER
= 5.80 in
= 24 hrs

Peak discharge 
-Time interval

Curve number =
Hydraulic length =
Time of conc. (Tc) =
Distribution =
Shape factor =

114.34 cfs
12 min
82
0ft
25 min
Type ll
484

Total Volume = 51 1,676 cuft

Hydrograph Discharge Table

Time - Outflow
(hrs

1 1.60
'11.80

12.00
12.20
12.40
12.60
12.80
13.00
13.20
13.40

...End

cfs)

12.70
31.89
84.46
114.34 <<
83.83
48.88
20.75
16.17
13.38
11.71
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Hyd. No. 7
25 YEAR POST-DEVELOPMENT

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 25 yrs
= 39.53 ac
= 0.0%
= USER
= 6.40 in
= 24 hrs

lgak discharge :Time interval
Curve number =
Hydraulic length =
Time of conc. (Tc) =
Distribution =
Shape factor =

130.56 cfs
12 min
82
0ft
25 min
Type ll
484

Total Volume = 586,080 cufi

Hydrograph Discharge Table

Time -- Outflow
(hrs

1 1.60
11.80
't2.00
12.20
12.40
12.60
12.80
13.00
13.20
13.4A

...End

cfs)

15.03
37.20
97.09
130.56 <<
95.39
55.36
23.37
18.20
15.05
13.16
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Hyd. No. 8

1OO YEAR POST DEVELOPMENT

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 100 yrs
= 47.00 ac
= 0.0%
= USER
= 8.00 in
= 24 hrs

lg"k discharge 
=

Time interval
Curve number =
Hydraulic length =
Time of conc. (Tc) =
Distribution =
Shape factor =

206.85 cfs
12 min
82
0ft
25 min
Type ll
484

Total Volume = 937.249 cufl

Hydrograph Discharge Table

Time - Outflow
(hrs

1 1.60
11.80
12.00
12.20
12.40
12.60
12.80
13.00
13.20

...End

cfs)

25.51
61.42
155.84
206.85 <<
1 50.13
86.32
36.07
28.05
23.16
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Hyd.
No.

Hydrograph
tYPe

(origin)

Peak
flow

(cfs)

Time
interval
(min)

Time to
peak
(min)

Volume

(cuft)

Return
period
(yrs)

Inflow
hyd(s)

Maximum
elevation

(ft)

Maximum
storage
(cuft)

Hydrograph
description

38 Rational 68.B 1 JZ 198,266 100 1 00-yr pre

Proj. file: 755506DRYRevised3( | . (Ffrfile: JCChydrographs. I DF Run date: O3-21-2OO1
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Reseruoir Report
Page 1

Reservoir No. 1 - REVISED POND MARCH 2001

Pond Data
Pond storage is based on known contour areas

Stage / Storage Table
Stage
ft

0.00
0.01
1.01
2.01
3.01
4.01
5.01
6.01
7.01

Elevation
ft

46.99
47.00
48.00
49.00
50.00
51.00
52.00
53.00
54.00

00
26,777
28,942
30,783
32,631
34,550
36,751
38,705
40,847

0
134
27,860
29,863
31,707
33,591
35,651
37,728
39,776

0
134
27,994
57,857
89,564
123,155
'158,806
196,534
236,310

Gontour area Incr. Storage Total storage
sqft cuft cuft

Culvert / Orifice Structures Weir Structures

tAl
Crest Len ft
Crest El. ft
Weir Coeff.
Eqn. Exp.
Multi-Stage

Rise in
Span in
No. Barrels
lnvert El. ft
Length ft
Slope %

N-Value
Orif. Coeff.
Multi-Stage

IA]

= 42.0'
= 42.0

-1-l

= 44.14

= 45.0

= 0.42

=.013
= 0.60

tcl
0.0
0.0

10
47.00 - 0.00
0.5 0.0
0.00 0.00
.013 .013
0.60 0.60
Yes Yes

IB]
4.O

4.0

tDI

0.0

0.0

0

0.00
0.0

0.00

tDItclIB]

= 12.5 20.0 0.0 0.0

= 49.33 52.00 0.00 0.00

= 3.00 3.00 0.00 0.00

= 1.50 1.50 0.00 0.00

= Yes No No No

.000

0.00
No Tailwater Elevation = 45.70 fl

Note: Alloutflows have been analyzed under inlet and outlet @ntrol

Stage / Storage / Discharge Table

Stage Storage
ft cuft

0.00 0
0.00 13
0.00 27
0.00 40
0.00 54
0.00 67
0.01 80
0.01 94
0.01 107
0.01 121
0.01 134

WrC WrD Discharge
cfs cfs cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Continues on next page...

Elevation
ft

Clv A
cfs

22.69
46.44
46.45
46.47
46.49
46.51
46.53
46.54
46.56
46.58
46.60

ClvB GlvC ClvD WrA WrB
cfs cfs cfs cfs cfs

46.99
46.99
46.99
46.99
46.99
46.99
47.00
47.00
47.00
47.00
47.04

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



WrA Wr B
cfs cfs

Clv A Clv B
cfs cfs

Stage
ft

REVISED POND MARCH 2OO1

Stage / Storage / Discharge Table
Page 2

WrC WrD Discharge
cfs cfs cfs

4.02
0.09
0.15
0.20
0.23
0.28
0.31
0.33
0.36
0.38
0.4'l
0.43
0.45
0.47
0.49
0.50
0.52
0.54
0.55
0.57
0.58
0.60
0,61
1.32
3.27
5.92
9.11
12.76
16.83
21.27
26.06
31.16
36.57
42.26
48 22
54.45
60.91
67.59
74.48
81.60
88.92
96.43
104.12
108.73
109.71
110.68
1 11.65
112.61
113.55
114.50
117.33
121.72
127.13

Continues on next page".

Storage Elevation
cuft ft

2.920 47.10
5,706 47.20
8,492 47.30
11,278 47.40
14,064 47.50
16,850 47.60
19,636 47.70
22,422 47.80
25,208 47.90
27,994 48.00
30,980 48.10
33,967 48.20
36,953 48.30
39,939 48.40
42,926 48.50
45,912 48.60
48,898 48.70
51,884 48.80
54,871 48.90
57,857 49.00
61,028 49.10
64,198 49.20
67,369 49.30
70,540 49.40
73,711 49.50
76,881 49.60
80,052 49.70
83,223 49.80
86,393 49.90
89,564 50.00
92,923 50.10
96,282 50.20
99,641 50.30
103,000 50.40
106,360 50.50
109,719 50.60
1 13,078 50.70
116,437 50.80
1 19.796 50.90
123,155 51.00
126,720 51.10
130,285 51.20
133,850 51.30
137 ,415 51.40
'140,980 51.50
144,546 51.60
148,111 51.70
151 ,676 51.80
155,241 51.90
158,806 52.00
162,579 52.10
166,352 52.20
170,124 52.30

Clv G Clv D
cfs cfs

0.11
0.21
0.31
0.41
0.51
0.61
0.71
0.81
0.91
1.01
1.11
1.21
1.31
1.41
1.51
1.61
1.71
1.8'1
1.91
2.01
2.11
2.21
2.31
2.41
2.51
2.61
2.71
2.81
2.91
3.01
3.11
3.21
3.31
3.41
3.51
3.61
3.71
3.8'1
3.91
4.01
4.11
4.21
4.31
4.41
4.51
4.61
4.71
4.81
4.91
5.01
5.11
5.21
5.31

49.83 0.02
52.89 0.09
55.40 0.15
57.56 0.20
59.30 0.23
60.83 0.28
62.32 0.31
64.01 0.33
65.67 0.36
67.28 0.38
68.86 0.41
70.40 0.43
71.91 0.45
73.38 0.47
74.83 0.49
76.25 0.50
77.65 0.52
79.02 0.54
80.36 0.55
81.69 0.57
82.99 0,58
84.27 0.60
85.53 0.61
86.78 0.63
88.01 0.64
89.22 0.66
90.41 0.67
91.59 0.68
92.75 0.69
92.82 0.71
94.62 0.72
96.16 0.73
97.27 0.74
98.37 0.76
99.45 0.77
100.53 0.78
101.59 0.78
102.64 0,75
103.68 0.71
104.71 0.67
105.73 0.61
106.74 0.54
107.74 0.44
108.73 0.28
109.71 0.00
110.68 0.00
11 1.65 0.00
112.61 0.00
113.55 0.00
114.50 0.00
115.43 0.00
116.35 0.00
117.27 0.00

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.69 0.00
2.63 0.00
5.26 0.00
8.44 0.00
12.08 0.00
16.14 0.00
20.57 0.00
25.34 0.00
30.43 0.00
35.82 0.00
41.51 0.00
47.46 0.00
53.67 0.00
60.13 0.00
66.83 0.00
73.77 0.00
80.93 0.00
88.31 0.00
95.89 0.00
103.69 0.00
111.68 0.00
1 19.87 0.00
128.25 0.00
136.82 0.00
145.57 0.00
'154.50 0.00
163.61 0.00
172.88 1.90
182.33 5.37
191.94 9.86



REVISED POND MARCH 2OO1

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A
ft cuft ft cfs

Clv B Clv C
cfs cfs

WrA WrB
cfs cfs

201.71 15.18
211.65 21.21
221.74 27.88
231.99 35.14
242.39 42.93
252.95 51.23
263.65 60.00
274.50 69.22
285.49 78.87
296.63 88.93
307.91 99.39
319.33 110.23
330.88 121.43
342.57 132.99
354.40 144.90
366.36 157.14
378.45 169.71

Page 3

Discharge
cfs

133.36
140.30
147.87
156.01
164.69
173.87
183.51
193.60
204.11
215.02
226.33
238.00
250.05
262.44
275.17
288.23
301.62

WrD
cfs

Clv D
cfs

WrC
cfs

5.41 173,897
5.51 177,670
5.61 181,443
5.71 185,216
5.81 188,988
5.91 192,761
6.01 196,534
6.11 200,512
6.21 204,489
6.31 208,467
6.41 212,444
6.s1 216,422
6.61 220,400
6.71 224,377
6.81 228,355
6,91 232,332
7,01 236,310

...End

52.40
52.50
52.60
52.70
52.80
52.90
53.00
53.1 0
53.20
53.30
53,40
53.50
53.60
53.70
53.80
53.90
54.00

1 18.18 0.00
1 19.09 0.00
1 19.99 0.00
120.88 0.00
121.76 0.00
122.64 0.00
123.51 0.00
124.38 0.00
125.23 0.00
126.09 0.00
126.94 0.00
127.78 0.00
128.62 0.00
129.45 0.00
130.27 0.00
131.09 0.00
131.91 0.00



Hydrograph Report
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Hyd. No. 15

2 YR POST DEV ROUTED

Hydrograph type
Storm frequency
lnflow hyd. No.
Max. Elevation

Peak discharge
Time interval
Reservoir name
Max. Storage

English

29.94 cfs
12 min
REVISED POND MA
95.481 cuft

Reservoir
2yrs
5
50.1 8 ft

Storage Indi€tion method used.

Hydrograph Discharge Table

Total Volume = 239,748 cuft

Time Inflow
(hrs) cfs

12.40 40.24
12.60 24.24
12.80 10.67
13.00 8.37
13.20 6.96
13.40 6.11
13.60 5.46
13.80 4.93
14.00 4.49
14.20 4.10
14.40 3.81
14.60 3.61
14.80 3.46
15.00 3.33
15.24 3.20
15.40 3.06
15.60 2.92
15.80 2.78

...End

Elevation Clv A
ft cfs

50.07
50.1 B
50.00
49.82
49.73
49.67
49.63
49.60
49.58
49.56
49.54
49.53
49.52
49.51
49.51
49.50
49.50
49.49

ClvC ClvD WrA WrB WrG
cfs cfs cfs cfs cfs

23.89
29.22
20,61
12.92
Y.JY
7.43
6.21
5.32
4.73
4.23
3.81
3.47
3.20
3.00
2.82
2.67
2.54
2.43

WrD
cfs

Clv B
cfs

Outflow
cfs

24.60
29.94 <<
21.32
13.61
10.06
8.09
6.87
5.98
5.38
4.88
4.45
4.11
3.85
3.64
3.47
3.31
3.19
3.07

94.07 0.72
95.80 0.73
92.84 0.71
91.83 0.68
90.72 0.67
90.03 0.66
89.57 0.66
89.24 0.66
88.97 0.65
88.74 0.65
88,55 0.65
88.39 0.65
88.27 0.64
88.18 0.64
88.10 0.64
88.03 0.64
87.95 0.64
87.88 0.64
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Hyd. No. 1 6

1 O YR POST DEV ROUTED

Hydrograph type
Storm frequency
Inflow hyd. No.
Max. Elevation

Reservoir
10 yrs
6
51.21 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

English

96.95 cfs
12 min
REVISED POND
130.529 cuft

MA

Storage lndi€tion method used.

Hydrograph Discharge Table

Time Inflow Elevation
(hrs) cfs ft

Total Volume = 51 1 ,617 cufi

ClvB ClvG GlvD WrA WrB WrG WrD Outflow
cfs cfs cfs cfs cfs cfs cfs cfs

Clv A
cfs

12.00 84.46
n.2a 114.34 <<
12.40 83.83
12.60 48.88
12.80 20.75
13,00 16.17
13.20 13.38
13.40 11.71
13.60 10.44
13.80 9.41
14.00 8 54

...End

94.07 0.72
105.05 0"65
106.80 0,53
103.1 1 0.73
98.24 0.75
94.13 0.72
92.77 0.70
92.09 0.69
91.46 0.68
91.00 0.68
90.63 0.67

50,07
51"03
51.21 <<
50.85
50.39
50.07
49.93
49.84
49.79
49.75
49.72

23.87
83.40
96.43
69.96
40.82
24.04
17.33
13.80
11.68
10,26
9.11

24.58
84.05
96.95 <<
70,69
4't.58
24.75
18 03
14.49
12.36
10.93
9.78
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Hyd. No. 17

25 YR POST DEV ROUTED

Hydrograph type
Storm frequency
Inflow hyd. No.
Max. Elevation

Reservoir
25 yrs
7
51.43 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

108.98 cfs
12 min
REVISED POND MA
138.316 cuft

Storage lndiction method used.

Hydrograph Discharge Table

Time Inflow Elevation
(hrs) cfs ft

Total Volume = 586,023 cuft

ClvG CtvD WrA WrB WrC WrD Outflow
cfs cfs cfs cfs cfs cfs cfs

12.00 97.09
12.20 130.56 <<
12.40 95.39
12.60 55.36
12.80 23.37
13.00 18.20
13.20 15.05
13.40 13.16
13.60 11.73
13.80 10.57
14.00 9.59

...End

50.43
51.28
51.43
5'1.01
50.47
50.1 3
49.97
49.88
49.83
49.78
49.75

Clv A Glv B
cfs cfs

98.65 0.76
107.53 0.46
108.98 0.21
104.84 0.66
99.16 0.76
95.02 0.72
92.80 0.70
92.55 0.69
91.89 0.69
91.40 0.68
91.00 0.68

43.03
102.11
113.75
81.91
45.86
26.65
19.34
15.41
13.11
11.49
10.27

43.79
102.56
108.98 <<
82.57
46.63
27.37
20.05
16.11
13.79
12.17
10.94
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Hyd. No. 1 I
1OO YR POST DEV ROUTED

Peak discharge
Time interval
Reservoir name
Max. Storage

English

173.72 cts
12 min
REVISED POND MA
192.702 cuft

Hydrograph type
Storm frequency
lnflow hyd. No.
Max. Elevation

Reservoir
100 yrs
8
52.90 ft

Time
(hrs)

Storage lndi€tion method used.

Hydrograph Discharge Table

lnflow Elevation Glv A
cfs ft cfs

11.60 25,51 49.92
1 1.80 61.42 50.28
12.00 155.84 51.19
12.20 206.85 << 52.47
12.40 150.13 52.90
12.60 86.32 52.29
12.80 36.07 51.25
13.00 28.05 50.42
13.20 23.16 50.18
13.40 20.24 50.06
13.60 18.03 49.99
13.80 16.23 49.93

..End

CtvB GlvC GlvD WrA WrB
cfs cfs cfs cfs cfs

Total Volume = 937,193 cuft

WrG WrD Outflow
cfs cfs cfs

92.77 0.70
97.08 0.74
106.65 0.54
118.78 -----
122.62 -----
117.17 -----
107.25 0.48
98.53 0.76
95.84 0.73
93.94 0.7',l
92.81 0.71
92.78 0.70

16.87
34.89
95.22
208.29
252.78
190.92
99.86
42.42
29.36
23.52
20.08
17.63

19.17
51.10
9.38

17.56
35.63
95.76
137.96
173.72 <<
126.5s
100.34
43.17
30.09
24.23
20.78
18.33



Hydrograph Report
Page 1

Hyd. No. 20

2 YR POST DEV ROUTED

Peak discharge
Time interval
Reservoir name
Max. Storage

English

27.97 cts
1 min
REVISED POND MA
94,184 cuft

Hydrograph type
Storm frequency
Inflow hyd. No.
Max. Elevation

Reservoir
2yrs
10
50.14 ft

Storage Indi€tion method used

Hydrograph Discharge Table

Time lnflow Elevation Glv A Clv B Clv C Clv D Wr A Wr B
(hrs) cfs ft cfs cfs cfs cfs cfs cfs

WrC
cfs

Total Volume = 106,524 cufi

Wr D Outflow
cfs cfs

0.57 49.45
0.58 48.24
0.60 47.04
0.62 45.83
0.63 44.62
0.65 43.42
0.67 42.21
0.68 41.01
0.70 39.80
0.72 38.59
0.73 37.39
0.75 36.18
0.77 34.98
0.78 33.77
0.80 32.56
0.82 31.36
0.83 30.15
0.85 28.95
0.87 27.74
0.88 26.53
0.90 25.33
0.92 24.12
0.93 22.92
0.95 21.71
0.97 20.50
0.98 19.30
1.00 18.09
1.02 16.88
1.03 15.68
1.05 14.47
1.07 13.27
1.08 12.06
1.10 10.85
1.12 9.65
1.13 8.44
1.15 7.24

88.17 0.64
89.18 0.65
90.10 0.67
90.93 0.67
91.67 0.68
92.33 0.69
92.76 0.70
92.79 0.70
92.82 0.71
93.30 0.71
93.78 0.71
94.18 0.72
94.51 0.72
94.75 0.72
94.93 0.72
95.06 0.72
95.14 0.72
95.19 0.72
95.20 0.72
95.18 0.72
95.13 0.72
95.05 0.72
94.94 0.72
94.82 0.72
94.67 0.72
94.48 0.72
94.27 0.72
94.03 0.72
93.78 0.71
93.51 0.71
93.22 0.71
92.92 0.71
92.81 0.71
92.80 0.70
92.79 0.70
92.77 0.70

3.63
5.84
8.28
10.71
13.05
15.35
17.43
19.38
21.O8
22.56
23.82
24.88
25.76
26.49
27.O8
27.50
27.78
27.94
27.97 <<
27.90
27"73
27.47
27.12
26.70
26,22
25.69
25.11
24.49
23.82
23.10
22.34
21.55
20.73
19.89
19.01
18.11

49.51
49.60
49.67
49.74
49.81
49.86
49.91
49.96
50.00
50.03
50.05
50.08
50.09
50.11
50.12
50.1 3
50.1 3
50.14
50.14
50.14
50.1 3
50.13
50.12
50.11
50.1 0
50.09
50.08
50.07
50.05
s0.04
50.02
50.01
49.99
49.97
49.95
49.93

2.99
5.19
7.61
10.04
12.37
14.66
16.73
18.68
20.37
21.85
23.11
24.17
25.04
25.77
26.35
26.78
27.06
27.21
27.25
27.18
27.01
26.74
26.40
25.98
25.50
24.97
24.44
23.77
23.10
22.39
21.63
20.84
20.03
19.18
18.31
17.41

Continues on next page...
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Hyd. No. 2'l

1 O YR POST DEV ROUTED

Hydrograph type
Storm frequency
Inflow hyd. No.
Max. Elevation

Reservoir
10 yrs
11
50.53 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

English

50.11 cfs
1 min
REVISED POND
107.379 cuft

MA

Storage lndi€tion method used

Hydrograph Discharge Table

Time Inflow Elevation
(hrs) cfs ft

Total Volume = '161 ,095 cuft

Wr D Outflow
cfs cfs

0.47 79.53
0.48 77.83
0.50 76.14
0.52 74.45
0.53 72.76
0.55 71.07
0.57 69.37
0.58 67.68
0.60 65.99
0.62 64.30
0.63 62.60
0.65 60.91
0.67 59.22
0.68 57.53
0.70 55.84
0.72 54.14
0.73 52.45
0.75 50.76
0.77 49.07
0.78 47.38
0.80 45.68
0.82 43.99
0.83 42.30
0.85 40.61
0.87 38.92
0.88 37.22
0.90 35.53
0.92 33.84
0.93 32.15
0.95 30.46
0.97 28.76
0.98 27.07
1.00 25.38
1.02 23.69
1.03 22.00
1.05 20.30

49.62
49.75
49.87
49.98
50.07
50.15
50.22
50.29
50.34
50.38
50.42
s0.45
50.48
50.50
50,51
50.52
50.53
50.53
50.53
50.53
50.52
50.51
50.50
50.49
50.48
50.46
50.45
50.43
50.41
50.39
50.37
50.35
50.33
50.30
50.28
50.26

Clv D
cfs

Clv A Clv B
cfs cfs

89.45 0.66
91.02 0.68
92,43 0.69
92.81 0.70
94.13 0.72
95.44 0.73
96.43 0.73
97.11 0.74
97.69 0.75
98.18 0"75
98.59 0.76
98.93 0"76
99.20 0"76
99.41 0.77
99.57 0.77
99.68 0.77
99.75 0.77
99.78 0.77
99.77 0.77
99.74 0.77
99.68 0.77
99.59 0.77
99.49 0.77
99.36 0.77
99.21 0.76
99.05 0.76
98.87 0.76
98.68 0^76
98.48 0.76
98.27 0.75
98.04 0.75
97.80 0.75
97.56 0.75
97.31 0.74
97.05 0.74
96.77 0.74

WrA WrB WrC
cfs cfs cfs

5.87
10.31
14.99
19.69
24.02
28.04
31.72
35.03
37.99
40.54
42.73
44.58
46.06
47.23
48.1 3
48.77
49.17
49.34
49.32
49.13
48,77
48.28
47.66
46.95
46.14
45.25
44.28
43.23
42.12
40.98
39.81
38.59
37.32
36.02
34.73
33.41

Clv G
cfs

6.52
10.99
15.68
20.39
24.74
28.77
32.45
35.77
38.74
41.29
43.49
45.34
46.83
48.00
48.90
49.54
49.94
50.11 <<
50.09
49.90
49.54
49.05
48.43
47.71
46.91
46.0'l
45,O4
43.99
42_88
41.73
40.56
39.34
38.07
36.76
35.47
34.15

Continues on next page.
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Hyd. No. 22

25 YR POST DEV ROUTED

Peak discharge
Time interval
Reservoir name
Max. Storage

English

62.10 cfs
1 min
REVISED POND MA
1 13,675 cuft

Hydrograph type
Storm frequency
Inflow hyd. No.
Max. Elevation

Reservoir
25 yrs
12
50.72 ft

Storage Indiction method used.

Hydrograph Discharge Table

Total Volume = 190,366 cufl

Wr D Outflow
cfs cfs

Time Inflow
(hrs) cfs

0.43 95.67
0.45 93.72
0.47 91.77
0.48 89.82
0.50 87.86
0.52 85.91
0.53 83.96
0.55 82.01
0.57 80.0s
0.58 78.10
0.60 76.15
0.62 74.20
0.63 72.24
0.65 70.29
0.67 68.34
0.68 66.39
0.70 64.43
0.72 62.48
0.73 60.53
0.75 58.58
0.77 56.62
0.78 54.67
0.80 52.72
0.82 50.77
0.83 48.81
0.85 46.86
0.87 44.91
0.88 42.96
0.90 41.00
0.92 39,0s
0.93 37.10
0.95 35.15
0.97 33.19
0.98 31.24
1.00 29.29
1.02 27.34

89.76 0.66
91.65 0.68
92.79 0.70
94.19 0.72
95.93 0.73
97.07 0.74
97.99 0.75
98.78 0.76
99.45 0.77
100.01 0.77
100.48 0.78
100.85 0.78
101.15 0.78
101.39 0.78
101.56 0.78
10'1.68 0.78
101.75 0.77
101.77 0.77
101.76 0.77
101.72 0.78
101.65 0.78
101.55 0.78
101.42 0.78
101.27 0.78
101.11 0.78
100.93 0.78
100.73 0.78
100.52 0.78
100"29 0.78
100.06 0.77
99.81 0.77
99.55 0.77
99.28 0.77
99.01 0.76
98.72 0.76
98.43 0.76

Elevation Glv A Clv B
ft cfs cfs

49.64
49.80
49.95
50.08
50.1 9
50.28
50.37
50.44
50.50
50.55
50.60
50.63
50.66
50.68
50.70
50.71
50.72
50.72
50.72
50.71
50.71
50.70
50.68
50.67
50.65
50.64
50.62
50.60
50.58
50.56
50.53
50.51
50.48
50.46
50.43
50.41

WrA
cfs

6.69
12.28
18.36
24.19
29.67
34.82
39.54
43.76
47.44
50.69
53.39
55.67
57.50
58.92
59.97
60.71
61 .15
61.32
o t.zo
60.98
60.51
59.88
59.12
58.23
57.22
56.1'1
54.91
53.63
52.32
50.95
49.52
48.03
46.53
45.01
43.44
41.84

7.35
12.97
19.06
24.90
30.40
35.56
40.29
44.52
48.21
51.46
54.16
56.45
58.28
59.70
60.74
61.48
61.93
62.10 <<
62.03
61.75
61.29
60.66
59.90
59.01
58.00
56.89
55.69
54.41
53.1 0
51.72
50.29
48,79
47.29
45.77
44.20
42.59

WrB WrC
cfs cfs

Clv G Clv D
cfs cfs

Continues on next Page...
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Hyd. No. 23

1 OO YR POST DEV ROUTED

Hydrograph type
Storm frequency
lnflow hyd. No.
Max. Elevation

Reservoir
100 yrs
13
50.99 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

81.17 cfs
1 min
REVISED POND MA
122.953 cuft

Storage Indi€tion method used.

Hydrograph Discharge Table

Time Inflow Elevation
(hrs) cfs ft

Clv C Clv D
cfs cfs

Clv A
cfs

Clv B
cfs

WrA WrB WrC
cfs cfs cfs

Total Volume = 236,746 cufi

Wr D Outflow
cfs cfs

0.40 1 13.53
0.42 1 18.26 <<
0.43 1 15.89
0.45 113.53
0.47 111.16
0.48 108.80
0.50 106.43
0.52 104.07
0.53 101.70
0.55 99.34
0.57 96.97
0.58 94.61
0.60 92.24
0.62 89.88
0.63 87.51
0.65 85,15
0.67 82.78
0.68 80.42
0.70 78.05
0.72 75.69
0.73 73.32
0.75 70.96
0.77 68.59
0.78 66.22
0.80 63.86
0.82 61.49
0.83 59.13
0.85 56.76
0.87 54.40
0.88 52.03
0.90 49.67
0.92 47.30
0.93 44.94
0,95 42.57
0.97 40.21
0.98 37.84

49.73
49.92
50.09
50.2s
50.38
50.50
50.60
50.68
50.76
50.82
50.87
50.91
50.94
50.96
50.98
50.99
50.99
50.99 <<
50.99
50.98
50.97
50.96
50.95
50.93
50.91
50.89
50.87
50.84
50.82
50.79
50.76
50.74
50.71
50.68
50.65
50.62

90.72 0.67
92.77 0.70
94.52 0.72
96.67 0.74
98.15 0.75
99.42 0.77
100.50 0.78
101.41 0.78
102.18 0.76
102.81 0.74
103.32 0.73
103.74 0.71
104.06 0.70
104.30 0.69
104.47 0.68
104.58 0.67
144.64 0.67
104"65 0.67
104.61 0.67
104.54 0.67
104.44 0.68
104.31 0.69
104.15 0.69
103.97 0.70
103.77 0.71
103.56 0.72
103.32 0.73
103.07 0.74
102.81 0.74
102.54 0.75
102.26 0.76
141.96 0.77
101.66 0.78
101.34 0.78
101.02 0.78
100.69 0.78

10.o7
17.69
25.77
33.64
41.11
48.03
54.29
59.85
64.66
68.73
72.14
74.90
77.11
78.78
79.96
80.72
81.11
81.17 <<
80.94
80.45
79.74
78.83
77.75
76.51
75.'t4
73.68
72.13
70.48
68.75
66.97
65.16
63.28
61.35
59.42
57.45
55.44

q?q
1A OO

25.06
32.91
40.36
47.26
53.51
59.07
63.89
67.98
71.42
74.19
76,42
78.09
79.29
80.05
80.44
80.50
80 27
79.78
79.06
78.15
77.06
75.81
74.43
72.96
71.40
69.75
68.01
oo.zz
64.39
62.51
60.57
58.64
56.67
54.66

Continues on next Page...
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Reservoir No. 2 - REVISED E&S POND

Pond Data
Pond storage is based on known contour areas

Stage / Storage Table
Stage
ft

0.00
0.01
1.01
2.01
3.01
4.01
5.01
6.01
7.41

Elevation
ft

46.99
47.00
48.00
49.00
50.00
5'1.00
52.00
53.00
54.00

00
26,777
28,942
30,783
32,631
34,550
36,751
38,705
40,847

U

134
27,860
29,863
31,707
33,591
35,651
37,728
39,776

Contour area lncr. Storage Totalstorage
sqft cuft cuft

0
134
27,994
57,857
89,564
123,155
158,806
196,534
236,310

Culvert / Orifice Structures Weir Structures

Crest Len ft
Crest El. ft
Weir Coeff.
Eqn. Exp.
Multi-Stage

IAI tBI lcl tDI

12.5 20.0 0.0 0.0

49.33 52.00 0.00 0.00

3.00 3.00 0.00 0.00

1.50 1.50 0.00 0.00

Yes No No No

Rise in
Span in
No. Barrels
Invert El. ft
Length ft
Slope %

N-Value
Orif. Coeff.
Multi-Stage

tAI
= 42.0

= 42.0

=l
= 44.14

= 45.0

= 0.42

=.013
= 0.60

IBI tcl
4.0 0.0
4.0 0.0

10
48.20 0.00
0.5 0.0

0.00 0"00

.013 .013

0.60 0.60

Yes Yes

tDI
0.0

0.0

0

0.00

0.0

0.00
.000

0.00

No Tailwater Elevation = 45.70 ft

Note: All outflows have been analyzed under inlet and outlet control

Stage / Storage / Discharge Table

Stage Storage Elevation
ftcuftft

ClvD WrA WrB WrG
cfs cfs cfs cfs

Clv A
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.01
0.01
0.01
0.01

0
13
27
40
54
67
BO

94
107
121
134

46.99
46.99
46.99
46.99
46.99
46.99
47.00
47.00
47.04
47.00
47.00

22.69
46.44
46.4s
46.47
46.49
46.51
46.53
46.54
46.56
46.58
46.60

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Clv B Glv G
cfs cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Wr D Discharge
cfs cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Continues on next page...



REVISED E&S POND

Stage / Storage / Discharge Table

Storage Elevation Clv A
cuft ft cfs

Clv B
cfs

Stage
ft

CIv G Clv D
cfs cfs

WrA Wr B
cfs cfs

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0,00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.69 0.00
2.63 0.00
5.26 0.00
8.44 0.00
12.08 0.00
16.14 0.00
20.57 0.00
25.34 0.00
30.43 0.00
35.82 0.00
41.51 0.00
47.46 0.00
53.67 0.00
60.13 0.00
66.83 0.00
73.77 0.00
80.93 0.00
88.31 0.00
95.89 0.00
103.69 0.00
1 11.68 0.00
1 '19.87 0.00
128.25 0.00
136.82 0.00
145.57 0.00
154.50 0.00
'163.61 0.00
172.88 1.90
182.33 5.37
191.94 9.86

Page 2

Wr D Discharge
cfs cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0"00
0.00
0.00
0.00
0.02
0.09
0.'15
0.20
0.23
0.28
0.31
0.33
0.36
0.38
o.41
1.12
3.08
5.73
8.92
12.59
16.66
21.'lO
25.89
31.00
36.41
42.10
48.O7
54.30
60.77
67.49
74.44
81.60
88.92
96.43
104.12
108.73
109.71
110.68
111.65
112"61
1 13.55
114.49
117.33
121.72
127.13

WrC
cfs

0.1 1

0.21
0.31
0.41
0.51
0.61
0.71
0.81
0.91
1.01
1.11
1.21
1.31
1.41
1.51
1.61
1.71
1.81
1.91
2.01
2.11
2.21
2.31
2.41
2.51
2.61
2.71
2.81
2.91
3.01
3.11
3.21
3.31
3.41
3.51
J.O I

3.71
3.81
J.Y I

4.01
4.11
4.21
4.31
4.41
4.51
4.61
4.71
4.81
4.91
5.01
5.11
5.21
5.31

2.920 47.10
5,706 47.20
8.492 47.30
11,278 47 .40
14,064 47.50
16,850 47.60
19,636 47 .70
22.422 47.80
25,208 47.90
27.994 48.00
30,980 48.10
33,967 48.24
36,953 48.30
39,939 48.40
42,926 48.50
45,912 48.60
48,898 48.70
51,884 48.80
54,871 48.90
57,857 49.00
61 ,028 49.10
64,198 49.20
67,369 49.30
70,540 49.40
73,711 49.s0
76,881 49.60
80,052 49.70
83,223 49.80
86,393 49.90
89,564 50.00
s2,923 50.10
96,282 50.20
99,641 50.30
103,000 50.40
106,360 50.50
109,719 50.60
113,078 50.70
116,437 50.80
1 19.796 50.90
123,155 51.00
126,720 51.10
130,285 51.20
133,850 51.30
137,415 51.40
140,980 51.50
144,546 51.60
148,111 51.70
151,676 51 .80
155,241 51.90
1sB,806 52.00
162,579 52.10
166,352 52.20
170,124 52.30

49.83 0.00
52.89 0.00
55.40 0.00
57.56 0.00
59.30 0.00
60.83 0.00
62.32 0.00
64.01 0.00
65.67 0.00
67.28 0.00
68.86 0.00
70.40 0.00
71.91 0.02
73.38 0.09
74.83 0.15
76.25 0.20
77.65 0.23
79.02 0.28
80.36 0.31
81.69 0.33
82.99 0.36
84.27 0.38
85.53 0.41
86.78 0.43
88.01 0.45
89.22 0.47
90.41 0.49
91.59 0.50
92.76 0.52
92.82 0.54
94.62 0.55
96.16 0.57
97.27 0.58
98.37 0.60
99.45 0.61
100.53 0.63
101.59 0.64
102.64 0.66
103.68 0.67
104.71 0.67
105.73 0.61
106.74 0.54
147.74 0.44
108.73 0.28
109.71 0.00
1 10.68 0.00
1 1 1.65 0.00
112.61 0.00
113.55 0.00
"t14.49 0.00
115.43 0.00
116"35 0.00
117.27 0.00

Continues on next Page...



REVISED E&S POND

Stage / Storage / Discharge Table

ClvD WrA
cfs cfs

201.71
211.65
221.74
231.99
242.39
252.95
263.65
274.50
285.49
zvo.oJ
307.91
319.33
330.88
342.57
354.40
366.36
378.45

15.18
zt.zl
27.88
35.14
42.93
51.23
60.00
69.22
78.87
88.93
99.39
110.23 ---
121.43 ---
132.99 ---
144.90 ---
157.14 ---
169.71 ---

Page 3

Discharge
cfs

133.36
140.30
147.87
156.01
164.69
173.87
183.51
193.60
204.11
215.02
226.33
238.00
250.05
262.44
275.',17
288.23
301.62

WrB WrC WrD
cfs cfs cfs

Clv B Glv C
cfs cfs

Stage
ft

Storage Elevation Clv A
cuft ft cfs

173,897 52.40 118.18
177,670 52.50 119.09
181,443 52.60 119.98
185,216 52.70 120.88
188,988 52.80 121.76
192,761 52.90 122.64
196,534 53.00 123.51
200,512 53.10 124.38
204,489 53.20 125.23
208,467 53.30 126.09
212,444 53.40 126.94
216,422 53.50 127.78
220,400 53.60 128.62
224,377 53.70 129.45
228,355 53,80 134.27
232,332 53.90 131.09
236,310 54.00 131.91

5.41
5.51
5.61
5_71
5.81
5.91
6.01
6.11
6.21
6.31
6.41
6.51
6.61
6.71
6.81
o.:, I
ad4, -u I

...End

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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Hyd. No. 25

2 YR POST DEV ROUTED

Peak discharge
Time interval
Reservoir name
Max. Storage

English

40.93 cfs
12 min
REVISED E&S PON
102.310 cuft

Hydrograph type
Storm frequency
Inflow hyd. No.
Max. Elevation

Reservoir
2 yrs
5
50.38 ft

Storage Indi€tion method used.

Hydrograph Discharge Table

Total Volume = 239,801 cufl

Time Inflow Elevation
(hrs) cfs ft

ClvC ClvD WrA
cfs cfs cfs

24.34
40.34
33.83
21.90
13.42
9.66
7.63
6.40
5.51
4.90
4.41
3.99
3.65

12.20 53.61 <<
12.40 40.24
12.60 24.24
12.80 10.67
13.00 8.37
13.20 6.96
13.40 6.1 1

13.60 5.46
13.80 4.93
14.00 4.49
14.20 4.10
14.40 3.81
14.60 3.61

...End

50.08
50.38 <<
50.26
50.03
49.83
49.73
49.67
49.64
49.61
49.59
49.57
49.55
49.54

Clv A
cfs

94.24 0,55
98.14 0.60
96.86 0.58
93.32 0.54
91.97 0.51
90.81 0.49
90.11 0.48
89.65 0.47
89.31 0.47
89.05 0.46
88.83 0.46
88.63 0.46
88.48 0.45

24.89
40.93 <<
34.41
22.44
13.93
10.15
8.1 1

6.87
5.98
5.36
4.87
4.45
4.11

WrB WrC WrD Outflow
cfs cfs cfs cfs

Clv B
cfs
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Hyd, No. 26

1 O YR POST DEV ROUTED

Hydrograph type
Storm frequency
Inflow hyd. No"
Max. Elevation

Reservoir
10 yrs
6
51.22 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

97.94 cfs
12 min
REVISED E&S PON
130.984 cufi

Hydrograph Discharge Table

GlvG ClvD WrA
cfs cfs cfs

WrB
cfs

Total Volume = 511,670 cuft

Wr D Outflow
cfs cfs

14.50
45.59
90.58
97.94 <<
70.77
41,53
24.72
18.01
14.47
12.34
10.92

Time Inflow Elevation
(hrs) cfs ft

11.80 31.89 49.85
12.00 84.46 50.46
12.20 114.34 << 51.12
12.40 83.83 51.22 <<
12.60 48.88 50.85
12.80 20.75 50.39
13.00 16.17 50.08
13.20 13.38 49.93
13.40 11.71 49.85
13.60 10.44 49.79
13.80 9.41 49.75

...End

WrC
cfs

Clv A
cfs

Clv B
cfs

92.14 0.51
99.00 0.61
105.95 0.59
106.93 0.52
103.13 0.66
98.26 0.60
94.18 0.55
92.77 0.53
92.13 0.51
91.51 0.50
91.06 0.49

13.98
44.98
89.99
97.42
70.11
40.93
24.17
17.48
13.96
11.84
10.43
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Hyd. No. 27

25 YR POST DEV ROUTED

Hydrograph type
Storm frequency
lnflow hyd. No.
Max. Elevation

Reservoir
25 yrs
7
51.44 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

109.10 cfs
12 min
REVISED E&S PON
138.761 cuft

Storage Indi€tion method used.

Hydrograph Discharge Table

Time lnflow Elevation Clv A
(hrs) cfs ft cfs

WrB
cfs

Clv B Clv C
cfs cfs

Clv D WrA
cfs cfs

Total Volume = 586,076 cuft

WrC WrD Outflow
cfs cfs cfs

11.80 37.20
12.00 97.09
12.20 130.56 <<
12.40 95.39
12.60 55.36
12.80 23.37
13.00 18.20
13.20 15.05
13.40 13.16
13.60 11.73
13.80 10.57
14.00 9.59

...End

49.97
50.61
51.32
51.44 <<
51.02
50.48
50.13
49.98
49.89
49.83
49.79
49.75

92.80 0.53
100.64 0.63
107.91 0.41
109.10 0.18
104.91 0.66
99.19 0.61
95.06 0.56
92.80 0.53
92.59 0.52
91.93 0.51
91.45 0.50
91.06 0.49

19.28
54.34
105.06
114.77
82.39
45.99
26.78
19.49
15.57
13.28
11.65
10.44

19.81
54.97
104.91
109.10 <<
83.04
46.60
27.34
20.03
16.09
13.79
12.15
10.93
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Hyd. No. 28

1 OO YR POST DEV ROUTED

Hydrograph type = Reservoir
Storm frequency = 100 yrs
lnflow hyd. No. - 8
Max. Elevation = 52.90 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

English

173.73 cfs
12 min
REVISED E&S PON
192,705 cuft

Storage Indi€tjon method used.

Hydrograph Discharge Table

Time Inflow Elevation Clv A Clv B
(hrs) cfs ft cfs cfs

Glv G
cfs

Clv D WrA Wr B
cfs cfs cfs

Total Volume = 937,246 cufi

Wr D Outflow
cfs cfs

WrC
efs

11.60 25.51
11.80 61.42
12.00 155.84
12.20 206.85 <<
12.40 150.13
12.60 86.32
12.80 36.07
13.00 28.05
13.20 23.'t6
13.40 20.24
13.60 18.03
13.80 16.23

...End

92.79 0.53
97.23 0.58
106.69 0.54
118.79 -----

117.17 -----
107.25 0.48
98.54 0.60
95.88 0.57
93.99 0.55
92.81 0.54
92.78 0.53

49.96
50.30
51.20
52.47
52.90 <<
52.29
51.25
50.42
50.1 8
50.06
49.99
49.94

18.58
JC,OJ
95.53
208,35
252.79
190.92
99.86
42.48
29.48
zJ.o I
20.24
17.80

19.21
51.10

?_:9

19.'1 1

36.21
96.07
137.99
173.73 <<
126.55
100.34
43.08
30.05
24.21
20.77
18.33
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Hyd. No. 30

2 YR POST DEV ROUTED

Hydrograph type
Storm frequency
Inflow hyd. No.
Max. Elevation

Reservoir
2yrs
10
50.34 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

38.50 cfs
1 min
REVISED E&S PON
100.876 cuft

Storage lndication method used.

Hydrograph Discharge Table

Elevation Clv A Clv B
ft cfs cfs

Clv D WrA Wr B
cfs cfs cfs

Total Volume = 124,382 cuft

Wr D Outflow
cfs cfs

Time Inflow
(hrs) cfs

0.40 57.89
0.42 60.30 <<
0.43 59.10
0.45 57.89
0.47 56.69
0.48 55.48
0.50 54.27
0.52 53.07
0.53 51.86
0.55 50.65
0.57 49.45
0.58 48.24
0.60 47.04
0.62 45.83
0.63 44.62
0.65 43.42
0.67 42.21
0.68 41.01
0.70 39.80
0.72 38.59
0.73 37.39
0.75 36.18
0.77 34.98
0.78 33.77
0.80 32.56
0.82 31.36
0.83 30.15
0.85 28.95
0.87 27.74
0.88 26.53
0.90 25.33
0.92 24.12
0.93 22.92
0.95 21.71
0.97 20.50
0.98 19.30

49.55
49.65
49.74
49.83
49.91
49.98
50.04
50.09
50.14
50.1 8
50.21
50.24
50.27
50.29
50.30
50.32
50.33
50.33
50.34
50.34 <<
50.34
50 33
qn ??
50.32
50.31
50.31
50.30
50.28
50.27
50.26
50.24
50.23
50.21
50.20
50.18
50.16

88.56 0.46
89.77 0.48
90.92 0.49
91.94 0.51
92.76 0.52
92.81 0.53
93.56 0.54
94.50 0.55
95.23 0.56
95.84 0.57
96.31 0.57
96.64 0.58
96.91 0.58
97.13 0.58
97.31 0.58
97.45 0.59
97.55 0.59
97.62 0"59
97.66 0.59
97.67 0.59
97.66 0.59
97.63 0.59
97.58 0"59
97.52 0.59
97.43 0.59
97.33 0.59
97.22 0.58
97.10 0.58
96.96 0.58
96.81 0.58
96.66 0.58
96.49 0.57
96.32 0.57
96.13 0.57
95.88 0.57
95.61 0.56

WrC
cfs

Clv G
cfs

3.83
6.74
10.00
13.32
16.56
19.70
22.51
25"02
27.34
29.37
3'1.16
32.73
34.05
35.1 3
36.02
36.73
37.26
37.63
37.84
37.91
37.86
37.70
37.44
37.09
36.65
36.14
35.58
34.97
34.31
JJ.OU
32.84
32.04
31.20
30.34
29.49
28.60

4.28
7.21
10.49
13.82
17.08
20.23
23.06
25.57
27.90
29.93
31.73
33.31
34.63
35.72
36.60
37.32
37.85
38.22
38.43
38.50 <<
38.45
38.29
38.03
37.67
37.24
36.73
36.16
35.55
34.89
34.17
33.41
32.61
31.77
30.91
30.05
29.17

Continues on next page...



Hydrograph Report
Page 1

Hyd. No. 31

1 O YR POST DEV ROUTED

Peak discharge
Time interval
Reservoir name
Max. Storage

English

60.02 cfs
1 min
REVISED E&S PON
112,685 cuft

Hydrograph type
Storm frequency
Inflow hyd. No.
Max. Elevation

Reservoir
10 yrs
11
50.69 ft

Storage lndi€tion melhod used

Hydrograph Discharge Table

Time Inflow Elevation Clv A Glv B
(hrs) cfs ft cfs cfs

Clv C Glv D
cfs cfs

WrA Wr B
cfs cfs

Total Volume = 179,01 1 cuft

WrC WrD Outflow
cfs cfs cfs

0.35 71.07
0.37 74.45
0.38 77.83
0.40 81.22
0.42 84.60 <<
0.43 82.91
0.45 81.22
0.47 79.53
0.48 77.83
0.50 76.14
0.52 74.45
0.53 72.76
0.55 71.07
0.57 69.37
0.58 67.68
0.60 65.99
0.62 64.30
0.63 62.60
0.65 60.91
0.67 59.22
0.68 57.53
0.70 55.84
0.72 54.14
0.73 52.45
0.75 50.76
0.77 49.07
0.78 47.38
0.80 45.68
0.82 43.99
0.83 42.30
0.85 40.61
0.87 38.92
0.BB 37.22
0.90 35.53
0.92 33.84
0.93 32.15

49.64
49,76
49.88
49.99
50.1 0
50.20
50.29
50.36
50.43
50.48
50.53
50.57
50.60
50.63
50,65
50.67
50.68
50.68
50.69
50.69 <<
50.69
50.68
50.67
50.66
50.65
50.64
50.62
50.61
50.59
50.57
50.55
50.53
50.51
50.49
50.47
50.45

89.67 0.47
91.10 0.50
92.49 0.52
92.82 0.54
94.62 0.55
96.14 0.57
97.11 0.58
97.95 0.59
98.67 0.60
99.28 0.61
99.79 0.62
100.22 0.62
100.57 0.63
100.85 0.63
101.07 0.64
101.24 0.64
101.35 0.64
101.43 0.64
101.46 0.64
101.46 0.64
101.43 0.64
101.38 0.64
101.30 0.64
101.19 0.64
101.07 0.64
100.93 0.63
100.78 0.63
100.6'1 0.63
100.43 0.63
100.24 0.62
100.04 0.62
99.82 0.62
99.60 0.62
99.37 0.61
99.14 0.61
98.89 0.61

6.46
10.56
15.21
20.25
25.33
30.36
35.06
39.34
43.15
46.50
49.43
51.90
53.95
55.66
56.99
58.00
58.71
59.16
59.37
59.38
59.20
58.85
58.36
57.74
57.00
56.16
55.22
54.21
53.14
52.02
50.84
49.61
48.34
47.03
45.72
44.38

6.93
1 1,06
15.72
20.79
25.88
30.93
35.64

"o 
o2

43.75
47.12
50.05
52.53
54.58
56.29
57,63
58.64

59.80
60.01
60.02 <<
59.84
59.49
59.00
58.38
57.64
56.79
55.85
54.84
53.76
52,64
51.46
50.23
48.95
47.64
46.33
44.98

Continues on next page...
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Hyd. No. 32

25 YR POST DEV ROUTED

Peak discharge
Time interval
Reservoir name
Max. Storage

English

71.73 cfs
1 min
REVISED E&S PON
118,487 cuft

Hydrograph type
Storm frequency
lnflow hyd. No.
Max. Elevation

Reservoir
25 yrs
12
50.86 ft

Storage Indi€tion methad used.

Hydrograph Discharge Table

GlvD WrA WrB WrC
cfs cfs cfs cfs

Total Volume = 208,300 cuft

Outflow
cfs

8.85
13.72
19.13
24.74
30.52
36.50
42.33
47.63
52.37
56.49
60.03
63.04
65.52
67.50
69.08
70.25
71.05
71.53
71.73 <<
71.68
71.40
70.93
70.28
69.49
68.55
67.50
66.38
65.17
63.87
62.49
6'1.06
59.60
58.1 0
56.55
54.96
53.36

Time Inflow Elevation
(hrs) cfs ft

0.33 78.10
0.35 82.01
0.37 85.91
0.38 89.82
0.40 93.72
0.42 97.63 <<
0.43 95.67
0.45 93.72
0.47 91.77
0.48 89.82
0.50 87.86
0.52 85.91
0.53 83.96
0.55 82.01
0.57 80.05
0.58 78.10
0.60 76.15
0.62 74.20
0.63 72.24
0.65 70.29
0.67 68.34
0.68 66.39
0.70 64.43
0.72 62.48
0.73 60.53
0.75 58.58
0.77 56.62
0.78 54.67
0.80 52.72
0.82 50.77
0.83 48.81
0.85 46.86
0.87 44.91
0.88 42.96
0.90 41.00
0.92 39.05

49.70
49.83
49.96
50.08
50.1 9
50.30
50.40
50.49
50.57
50.63
50.69
50.73
50.77
50.80
50.82
50.84
50.85
50.86
50.86 <<
50.86
50.86
50.85
50.84
50.83
50.82
50.80
50.78
50.77
50.75
50.73
50.70
50.68
50.66
50.63
50.61
50.58

Clv A
cfs

90.39 0.48
91.92 0.51
92.79 0.53
94.19 0.55
96.02 0.57
97.29 0.58
98.41 0.60
99,37 0.61
100.19 0.62
100.89 0.63
101.47 0.64
101.94 0.65
102.33 0.65
102.64 0.66
102.88 0.66
103.05 0.66
103.17 0"66
103.24 0.66
103.27 0.66
103.26 0.66
103.22 0.66
103.15 0.66
103.06 0.66
102.94 0.66
102.80 0.66
102.64 0.66
102.46 0.65
102.27 0.65
102.07 0.65
101.86 0.65
101.63 0.64
101 .39 0.64
101.15 0.64
100.89 0.63
100.63 0.63
100.36 0.63

WrD
cfs

Clv B Glv C
cfs cfs

8.37
13.22
18.60
24.19
29.95
35.91
41.73
47.02
51.74
55.86
60 ?q
62.40
64.87
66.84
68.42
69.59
70.39
70.87
71.07
71.O1
70.74
70.27
69.62
68.83
67.90
66.85
65.73
64.51
63.22
61.85
60.41
58.96
57.47
55.92
54.33
52.74

Continues on next page...
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Hyd. No. 33

1 OO YR POST DEV ROUTED

Peak discharge
Time interval
Reservoir name
Max. Storage

English

90.02 cfs
1 min
REVISED E&S PON
127,246 cuft

Hydrograph type
Storm frequency
Inflow hyd. No.
Max. Elevation

Reservoir
100 yrs
13
51.11 ft

Slorage Indi€tion melhod used.

Hydrograph Discharge Table

Time Inflow Elevation Clv A
(hrs) cfs ft cfs

Clv B Clv C Clv D
cfs cfs cfs

WrA WrB WrG
cfs cfs cfs

Total Volume = 254,703 cuft

Wr D Outflow
cfs cfs

13.41
19.49
25.82
32.51
39.47
46.61
53.85
60.75
66.85
72.15
76.63
80.35
83.29
85.56
87.30
88.56
89.41
B9.BB
90.02 <<
89.87
89.45
BB.8O
87.96
86.95
85.78
84.47
83.04
81.50
79.80
78.03
76.18
74.28
72.37
74.41
68.40
66.39

0.32 89.88
0.33 94.61
0.35 99.34
0.37 104.07
0.38 108.80
0.40 1 13.53
0.42 118.26 <<
0.43 1 15.89
0.45 1 13.53
0.47 111.16
0.48 108"80
0.50 106.43
0.52 104.07
0.53 101.70
0.55 99.34
0.57 96.97
0.58 94.61
0.60 92.24
0.62 B9.BB
0.63 87.51
0.65 85.15
0.67 82.78
0.68 80.42
0.70 78.05
0.72 75.69
0.73 73.32
0.75 70.96
0.77 68.59
0.78 66.22
0.80 63,86
0.82 61.49
0.83 59.13
0.85 56.76
0.87 54.40
0.88 52.03
0.90 49.67

91.83 0.51
92.80 0.53
94.59 0.55
96.47 0.57
97.86 0.59
99.19 0.61
100.45 0.63
101.58 0.64
102.54 0.65
103.33 0.66
103.99 0.67
104.53 0.67
'104.94 0.65
105.26 0.64
105.50 0.62
105.68 0.61
105.79 0.60
105.86 0.60
105.88 0.60
105.85 0.60
105.80 0.60
105.71 0.61
105.59 0.62
105.45 0.63
105.29 0.63
105.11 0.65
104.91 0.66
104.69 0.67
104.45 0.67
104.19 0.67
103.93 0.67
103.65 0.67
103.37 0.66
103.07 0.66
102.77 0.66
102.46 0.65

49.82
49.96
50.1 0
50.23
50.35
50.48
50.59
50.70
50.79
50.87
50.93
50.98
51.02
51.05
51.08
51.10
51.11
51.11
51.11 <<
51.11
51.11
51.10
51.09
51.07
51.06
51.04
51.02
51.00
50.97
50.95
50.92
50.90
50.87
50.84
50.81
50.78

12.90
18.96
25.26
31.94
38.88
46.00
53.22
60.10
66.20
71.48
75.96
79.69
82.63
84.92
86.67
87.94
88.80
89.28
89.43
89.27
88.84
88.1 I
87.34
86.32
85.14
83.83
82.38
80.83
79.14
77.36
75.52
73.61
71.71
69.75
67.74
65.73

Continues on next Page...
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NARRATIVE

This project encompasses the construction of roadway, water and sanitary utilities, and

storm water drainage associated with the development of thirty-seven timeshare units in the

Williamsburg Plantation, James City County, Virginia. Additionally, this project includes

construction of modifications to an existing stormwater management/ best maintenance practice

known as VDOT Facility "G". The modifications were previously approved by the

Environmental Division on 12130199.

The project areapresently contains a temporary sediment basin to serve the Clubhouse

facility. This basin will be utilized to begin construction of Phase I of the project (See sheet 3a).

Upon completion of VDOT Facility "G" the temporary sediment basin is to be closed and the

existing storm system from the Clubhouse extended through the project area' VDOT Facility
..G', shall serve as the temporary sediment basin for Section 5 (Phase II) during construction

activities. Following construction, Facility "G" shall continue to function as a SWM/ BMP

extended detention dry pond.

The storm system proposed with Section 5 is the trunk line for the remainder of the

development draining towarcl Facility "G". Thus, the system has been designed for the future

drainage contribution of the remainder of the Williamsburg Plantation project draining through

the system. Additional Sections shall be connected to the trunk line at structure #7.



t James C Count E|VIP Guidelines

Tabte 2

Worksheet for BMp point System

STRUCTURAL BMP POINT ALLOCATION

BMP Points

Fraction of
Site Served

bv BMP
21.26+ ts,l"

A.

B.

X

X

x
X

Weighted
BMP Points

4.44
5,5q

7W
TOTAL WETGHTED STRUCTURAL BMp pOtNTS I l, AQ

NATURAL OPEN SPACE CREDIT

Natural
Open Space Credit

0,1
(0.1 per 10,6)

(0.15 per 1%)

TOTAL NATURAL OPEN SPACE CREDIT:

TOTAL WEIGHTED POINTS

/l,u
Structural BMp points Natural Open Space Points

X

x

Points for
Natural Ooen Space

l,qz

13,01
Total

c.

/,qz

BMP

n.bha?.sllts.tos
DgI fuND

Fraction of Site



BMP Point Tabulation for Williamsburg plantation
3t22/00

Notes:

1.

2.

The total site area of williamsburg plantation is 75.65 AC following the
condemnation of 1.43 AC by vDor for the construction of Route 199.

During the development of Regency at Longhill il, adjacent to williamsburg
Plantation, the existing wet pond was enlargid and reiesigned to accommodate
additional flow from \egency. The total drainage area to-the l0 point wet pond is
33-97 AC (as approved with the Regency development), of which 27.25 Ai is on-
site and 6.72 is off-site contribution.

The dry pond shared with vDor was redesigned (and approved) in the spring of
1999 to provide water quality and attenuation for both tlie VDOT and plantation
drainage areas. The total drainage area to this 9-point facility is 47 AC, of which
19.66 is on-site md27.34 is off-site contribution.

The open space quantity has been revised to reflect the 1.43 AC loss.
Additionally, the 0.5 AC area just north of Section 3 has been removed from the
open space number. This area is contains many dead trees and bushes. The
developer wishes to landscape it during a futurl submiual. The revised open
space number is 14.5 AC.

The future BMP is to be a dry pond. conservatively, this pond is estimate d at 4
points.

S:VOBS\7555U0\WORDPROC\DOCLMENT\BMP point Tabulation for Willimsburc plmration.dm

3.

4.

5.



STORM SYSTEM CALCULATIONS
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NFF-13-?EE1 15:39 ICES CNHSULTII.{IJ EI,{I]INEERS ?5T ElE BS54 F. El/ET

COI.I5ULI1NG ENGINFEPS 5?St Olde ?flvne Rosd. $uite 1 "WilliErneburs, Virsinia 131*t
Telsqhane: (767) ?53.0040 r Facs,imih; {757) 220-ESS4. Emaf: aes€Dae6vs.cnm

Ts: Mr" Farryl Cook Org.Firm: JCC Environmental Division

Fax Number: 259-4032 Date: 3ll3/01

fro*, Ctrarle*stecord, C!@ Pages including Cover Paps: 2

cc: cc Fax Number:

Subjea: trVilliamsburg Flantation - VDOT Facility ,.G"'

XUtgent E ForFeyiew E FteaseCammenf XP/*as*Reply

Comments;

Darryt,

Attached is a copy of Telephone Gorrespondence with Mr, John Dewell of VDOT. I wanted to make

sure you understood the agreamentE Walliamsburg Plantation ha$ made with VDOT. The last iteration of the

pOnd's design hae rcsulted irt VDOT allowing the use of the SCS method. John Dewell ssked that we

further increase the elevations on the emergency spillway and top of dam. I hope this will satisfy your

concerns about the use of the $CS meihod. Additionally, a$ we dlscussEd and you approved last ffionth,

we have elirninated the shaltow mar$h due to VDCIT conoerns.

We anticipate sendlng plarrs over to your office this Friday with the Overall and Erosion and Sediment

Corrlrol reviaions included. lf you have any questions, feel free to giva me a call,

Thanks"

Charles Records

confldentialiry l{ote: The documthts estlompanying thi$ fax nrey qentain sonfidcnlial information. Thie inlgrmtion is intended only f9116E use of thEindividual or Bntitv nam€d an the vansmi$siin t-treet. tr you eie rut rne inte,roCrl-recipbn1 ycu are rrereoy ;iilided' ififfii di*i6riiireibpvfiq,di€tributjen' or,tfic tahing of any action in reliance on me icntenn cr this faxed intormiiiun isitri*typrphibiteO,'inj ttrafirre io.jurnenGjniura ncrelurned to AEs Gonsultfrrg,Engineers. tf you hile feceived 1hiq fex in enor. pCase notify us UV reteiir'otie'milCJiat"ty ut th* numn+r aiovl ld p,at *r*
GAn ariange for the return of the original docufftsnt st no csst to you.
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X ffrev Phoned

I rtrey visitecl

DATE: 5/12/01
FRO.|ECT I{AME: VDQT FaciliV 'O'
FROJECT NO: 7s55-6
GLfEIUT: Wifliamsburg Planfrttion
PER$ON/TITIE
TATKED WITH:Mr, John DeweII

Senior Hydraulic Engineer
ftJWt "%f 9,3'ffi

CONCLUSION/ACTION;

Fer our c0nversation surTmarized ahove, the final construction documents
for this facility are heing preFared. Mr. Dewell does not require a set($) gf plans
and theY onlY need to be submitted to Mr. P.K. Da$, wiltiamsburg Residencv.

@HSIJ LIT,IS E}IGINFEPS

T6tephon€/visit
Gorrespondence neFort

il we Fhoned

[] we visited

SUBJECTAFEA: .

SUMMARY OF CONVERSATION:

Mr. Dcwell was responding to revised drainage cafculation$ by AEs for vDoT
Facility "C" treating drainaEe frorn hoth Williamsburg plantation and ioute 199. Mr.
Dewell ldentified that in cornparing the AES and vnot calcutations for the pond, that
the VDOT calculations were,slightly more conservative. tte requested and nrS agreeothat modification$ be nraeF to inqrease the etevations of the emergency spittvrnv(from 51"25 to 53.0) erd rwidth (from 30, to ?0,1 and the top of clam (from bg.o to
54.0). lur. Dewell stated that the pond footprint was to remain the same as shown
0n the approved plans dated 9-?8-gg and the existing principal spifiway woutd not
require rnodifications. Mr" Records askect if the existing 4" orifice could he used to
dewater the ternporsry secliment hasin, resulting in a longer dewatering time (S2
hr), and Mr. Dewellagreed with using the existing 4, orifice.

MISC\FORll,t$rEL.vtgtT nEFgnT.doc

T0Tr:li F, tr?
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The Bush Companies
The Plantation Group, LLC
4029 lronbound Road
Suite 200
Williamsburg, VA 23188
T el 7 57 | 220 -287 4 F ax 7 57 | 225 -25 42

miffi

To: DARRYL COOK

JT\\,tES C]TY COL]NTY

EN\{RONV{ENTAL DI\/ISION

From: KEN YERBY. CCM I.- ,. Date: 02 22 0l

Re:

.'i-
\\T]I -I,I ^\\{ SBURG PL.\NT,{TION

SECTION 5 SITE\VORK 1,\ITS 97-133

\TDOT E\TRA

Pages: 9

Job: 480

Urgent For Review ForApproval Please Reply ForYourUse

FES EXISTING EARTHEN DAM EVALUATION REPORT DATED 2J21I2OO1

CC: RWFILE



FOUNDATION BNGINEERING SCIENCE, INC.

' Geotechnical Engineering [Drilling; Foundation, Retaining Wall & pavemenr Design]

' Environmental Management [phase I & | l, Asbestos and Lead paint Samplings]

' Construction Materials Testing & Inspection [Quality Control & euality Assurance]

. Foundation Settlement & pavement Evaluations

. Value Engineering During Design & Consrruction

Mr. Ken Yerby
C/O Wiiliamsburg plantation, Inc.
4029 ironbound Road, Suite 200
Williamsburg, Virginia 23lgg

Re: Existing Earthen Dam Evaluation Report
Williamsburg plantation, phase 5
James City County, Virginia
FES Project No. l-9C120.115

Dear Mr. Yerby.

February 21,2000

Pursuant to your request and verbal authorization, an experienced project engineer with FoundationEngineering Science, Inc. (FES) visited the project'site on February ig,"zoot rhe specific purpose ofthis visit was to perform auger borings within the existing earthen dam located at williamsburgPlantation, Phase 5 in James City County-, Virginia.

I.O SITE OBSERVATIONS AND FIELD EXPLORATION

During our site observation, four (4) auger borings were performed within the existing earthen dam. Theauger borings were performed to depths ranging from six (6) to seven and one half (z sy feet below thegxistinggradeslfromthecrestoftheeafthe;d;1. A B 2,3 . \ 
-CS'=-.*="

\ .q\<<.\.: e T.*= T_ =The soil conditions encountered at the auger borings tabulated bellow

LOCATIONS SOil,11
LAYER

DEPTE.RANCE
'fimETl, ' ,

:.rII_NHryD
:.SYil{BOf

AB-I I Brown, silty sand with trace clav ,fOpSO[. 0-0.5 SM

2 Brown, moist siity SAND with tracJclav 05-3 SM
3 Graytobrownsiltyffi

deoth 5
3 -6 SM

4 Brown, moist silty SaVp witfr tra"e cf.av 6 -7.5 SM
AB-2 Brown silty SAND "ToPSOIL" 0-0.5 SM

z Light brown silty SAND wittr trace ciav 0.5 - 3.0 SM
Brown, saturated ciavev SAND 3 -6 SC

AB-3 I Brown silty SAND with trace clay.TOPSOL" 0-5 SM
L Brown silty SAND with trace clay 0.5 - t.5 SM
l Gray to brown silty SAND 1.5-6 SM

I1843 B CANON BOULEVARD > NEWPORT NEWS, WRGINIA 23606 > PHONE: 757-873-4113 FAX: 757-4114



Existing Earthen Dam Evaluation Report
,lli I liamsb urg P lan tati on, Section Five
James City County. Virginia
FES Reporr No. I-9C120.1 I5

Based on the laboratory test results,
of cohesion-less silty sand (SM) and

the majority of the soils encountered in the auger borings consisted
clayey sand (SC).

FES

2.0 LABORATORY TESTING PROGRAM

The soil conditions encountered in the auger borings performed were arranged in three (3) to four (4)
layer soils configurations. Additionally, the soils wers classified by un .rprli.nced projeci engineer in
general accordance with the Unified Soil Classification System (uSCSj in general aicordance with
ASTM D-2487 and D-2488. The soils encountered in the boiings performed were subjected to grain size
determination fPassing No. 200 Sieve] and natural moisture content tests. The laboraiory test rlsults are
tabulated below

SOil; trf,S,6RlpffON

Brorvn silty SAND

Gray to brorvn, moist to saturated, silft, SAND

ffi
table wasrot encountered in the borings AB- l.

f,ocaTIoN;
ra: : 

:::: 
: :::.i::::::::: :: : : : :

,,,#zoo,,,
IIEVE:
'l.i.iffii::'

AT.TEFPERG.::
,,,[Il\fffS,,,,,,,,, ::uscs f::rGtsR''i;.

Y,rtlr. g$.i:
.'.i{ll.e},:.:.i.LL

(!./n\
.'Ftrj,:.:.
e \::::::

AB-I I-J tA 1ta. I 355 SM
t4.2 38.5 SM

,ti I3.8 J+. / SM
5-6 14.5 41.5 SM
o- / t9.'7 3',7.2 SM

7 -',|.5 20.0 40.0 SM
AB-2 0-1.5 t9.2 32.4 SM

1.5 - 3 18.6 aA "lL\.L SM
3 -5 5 z).o 3 9.5 SC
5.5-6 +o. / 49.2 SC

AB.3 u-t.) 20.1 36.7 SM
1.5-4 l'7.4 28.4 SM
4 -6 15.4 4l.9 SM

AB-4 0-l )1 0 ) t.J SM
l-2 19.0 36.7 SM
2-4 t9.4 22.',I SM
4 -6 t2.9 33.1 SM



Existing Earthen Dam Evaluation Report
,Wil liamsburg P lantation, Section Five
James City Counry, Virginia
FES Report No. l-9C120.1l5

FES appreciates the opportunity to be of service to williamsburg
project and looks forward to its successful completion. Should you
report, please do not hesitate to contact the undersisned.

Respectfu I ly submitted,

FOUNDATION ENGINEERING SCIENCE. INC.
il

,'t , l.,it!- -' 
-,

i 4 i"'' 
'"' t)ti t t'' I

Idres Hawarry
Project Engineer

FES

Plantation, fnc. on this important
have any questions regarding this

'trM'b/"
Elawarl P.E.

cipal Engineer
Reg. No. 26383

Attachment.

XCopies:

Figure I - Borings Location Sketch
Borings Profile Sheets

(l) Client

C :\companyOLD Files . I 99 9\ t -9C I 20. I I 5
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FOUNDATION ENGINEERING SCIENCE, INC.
CEOTtCHNICAL. ENVIRONMENTAL & CONSTRUCTION rvlATERti\LS rESTt NC

I I84].8 CANON BOULEVARI)
NEWPORT NEWS, VIR(;INIAS 2]606
PHONE: 757-873-871-41 ll FAX: 4t ta

CONSTRUCTION MATERIALS TESTING SERVICES

WILLIAMSBURG PLANTATIONS, SECTION 5

JAMES CITY COLINTY. VIRGINIA
DATE:

FEBRUARY I9, 2OOI

SCALE:

NiA

FES PROJECT NO

l-9c120.115

FIGURE _ I

AUGER BORTNG LOCATION SKBTCH
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Unless otherwise notedlater encountereJEufi6i The stratification lines represent approximate botrnOaries.recorded. The transition may be graduat.



FE S.
t.:

rr:!

FOUNDATION ENGINEERING SCIENCE. INC. AB-1

Sheet 'l of 1

' Geotechnical Engineering
' Environmental Management
' Construction Materials Testins

I 1843-8 Canon Boulevard
Newport \ews, Virginia 23606
Phone: 7:7-873-4113 Fax: 757-873-41
Email: relawar@fesva.com

t4

PROJECT NAME: Williamsburg Plantations Section Five PROJECT No.: 1-9C120

CLIENT: Williamsburg Plantation, lnc. DRILLING METHOD: Hand Auoer
PROJECT LOCATTON: James City County, Virginia OBSERVED G.W.T.: Not Encountered
BORING LOCATION: AB-1 STATION NO.
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MATERIAL DESCRIPTION

tu
f
J^
<;<
)6
zO

.N

4saO

STANDARD PENETRATION
TEST N.VALUE

@ (Blows/Ft)

20 30

HOLE

COMPLETION

& REMARKS

N
N

F

@
U

z
E
@

55.0

54.5-

s2.0
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DATE:

TO:

FROM:

January 3,2001

Quinton EIIiott - virginia Department of rransportation n
Chnrfes f,leon-;o Di^L--,. .r^-r^rr^ artcr t-t^----ra:--- -" . U(Ncharles Records, Richard costeno - AES consurting 

""rt"!*<l:;?F--suBJEcr: williamsburgplantation/vDor JointFacility,,G,'

We have shown the existing VDOT Pond and four (4) different sets of information for
the Joint Pond' Thel994 MMM Pond design shown here was prepared then as a joint pond in
response to pond site concerns raised by Williamsburg Plantatiin twpl but never incorporatedinto VDoT Plans. 

- 
Eventually WP's approved pond site from the 1986 Master plan was

condemned and used by VDoT for their Pond for Iioute 199. Since there is no other natural sitefor a Pond, VDOT agreed during condemnation negotiations in 1999 thatthis site should be ajoint Pond' In 1999 AES designed a joint pond in iccordance with SCS requirements per JCC
standards' This information previously submitted to vDor has raised many concerns due to its
high flows and high operating (elevation) levels. This memo is written to ihow the significant
differences in design results due to the two different methods (vDoT/Rational &JCc/SCs) used to design and calculate pond operating characteristics. This memo also shows
the difference water quality causes in thi pond^ desigi since JCC required additional water
JlJ:t_tT--"ut:t"t,l?-be incorporated into the pond. The maior purpose of this memo is to

OVERVIEW & SUMMARY

cha SCS

We have shown the major characteristics of the Ponds in a table on the next page.
The current VDOT pond is shown as Existing. The MMM joint Pond designed in l994is labeled
as Pond 1' The major differences from the MMM design for ttt. other joint ponds are due to
water quality requirements and differences in runoff betrveen the two methods. The pond is
larger due to more runoff from the SCS method (that larger size is a givor La i, used with the
Rational designs). Due to water quality issues, tie poni always holds I foot of water because
the elevatigl of the lower orifice was raised 1 fooi. Also thl pond drains slower due to the
primarv orifice being reduced in size from 9SF to 2.5 SF. In pond lA AES has shown how the
pond operates by the Rational method assuming the I' higher low flow orifice. pond 2 shows
how the pond operates by the Rational Method also assuming the smaller high-level orifice.
Pond lA & 2 calculations are attached to this memo.

5248 Olde Towne Road . Suite I o Williamsburg, Virginia 23lgg
(757)253-0040 r Fax (75j)220-8994 o E-mail aes@widomaker.com

CONSUTIING ENGINEERS



Pond 2A is what was submitted last year to vDoT & JCc. pond 24 is the s.rme ursr.on{-2 but was previously designed using ttre scslrc- methodology. This table shows thesignificant differences in operating characteristics due to sCS & Jac #irroioiogv.

In summary I believe there is not significant differences between the MMM joint pond
design (Pond 1) and the more recent AES designs (pond lA & 2) other than the I foot ofstanding water' All ponds drain down to their 4" diameter low flow orifices in less than 24hours.

Stormwater M, Pond wfller nnr, Ponk Onlllmt I/nI',o /1, ison Tables

Pond Number Existing 1 1A 2 2A
Storm

Event
(vr)

MMM
(Rational)

No Orifice

MMM-1994

(Rational)

9 SF Orifice

AES-2000
(Rational)

9 SF Orifice

AES-2000
(Rational)

2.2 SF Orifice

AES-1999
(JCC/SCS)

2.25F Orifice

Highwater Elevation
(feet)

Spillway Elevations
Low flow Orifice
High Flow Orifice' Principle

Emergency

2-yr.

1O-yr.

25-yr.
1OO-rrr

50.1

50.4

50.7

51.3

50.6

51.2

51.9

53.2

51.1

51.9

52.3

53.1

52.1

53.4

53.8

54.2

52.9

54.8
55.5

56.4

47
None

49.4

54.1

47
49.4

53

54.1

48

50

53

55.4

48

50

53

55.4

48
50

53

55.4

Peak Outflow from pond

(cfs)
2-yr.

1O-yr.

25-yr.

100-vr

No info.

No info.

No info.

No info.

34.3

50.2

62.6

87.0

35.7

51.7

59.3

71.4

15.7

30.2

45.6

69.0

18.5

114.3

148.9

242.6

Note: The drainage area has remained the same for all calculations except for existing, which isapproximately 50o/o of the others. The Existing pond has the least amount of volume with #l,spond volume being somewhat smaller than thJ oth"rr, which are all the same size.

FURTHER EXPLANATION

- The purpose of this memo is to answer outstanding issues concerning the above
referenced project in VDoT's in-house-review. As you are well aware, various BMp designiterations that have been proposed for this project. 'The 

designs have been compared on theprevious page.



I' The 1994 MMM Design - Rational Method / 9 sF orificelA ft" 
?999 AES Design lfot this memo) - Rational tvtethod / 9 SF orifice2' ftt 
?999 AES Design (for this tn".oi- Rational Method / 2.2s SF orifice2A The 1999 AES Design (prev. subm.)- 3cslrcc vr*noa /z.is se orifice

In an effort to bring closure to these issues, this memo and Calculations #lA and #2 areaffached' calculation 24 was previously submiuei and really is not germane to this review. Thein-house VDor memo raised 'the foilowing isu"r of .on."-: safety, liability, structuralintegrity and drainage calculation discrepanciei. These issues referred to pono #2A, which is theSCS/JCC design' The frst to be reviewed is *" otride discrepancies, which indirectly affectall of the VDOT issues.

VDp' 
.ti*jn:T^l *: ::l-.g*ed with calculation discrepancies in comparison ofPond I MMM to Pond ze eps- (JCC/SCS). Calculation 24' was designed per the James Citycounty stormwater Management Design st*a*ar *i* the SCS meth6dology for determiningflowrates' As is obvious when reviewing the table, iCs -"thodology is extremely conservativewhen compared to the Rational method. Iterationl A & 2 are based upon vDor designguidelines using the Rational Method. 

.Fro1 u rur"f ri*dpoint, the side slopes and the ponddepth have either remained the same or been i-p.*"i *t.r, .ornpared to the vDor design (#l
:P:l"l .Tl" pt$osed AES basin has side'rf 

..,n" *rr!tug from- 2:l to2.5:l and the originalvDor design calculations foithe entire pond indicut""it i', to have zri ,ia" slopes. The sideslopes in the vDoT. right-of-way are not disturbed and remain unchanged. Although theAES designs have added a sediment forebay_per JCC i"qulr"^.nts, the depth of the pond has notchanged throughout all of the iterations of ihe basin tiom the first MMM joint design. Theexisting VDOT guardrail along Route 199 protecting th" burin is not shown on the AES plans.

The vDoT liability associated with this basin (Calculation lA &2)are approximately thesame as the original Pond (Calculation l) with stormwater elevations changing less than I footfor the maximum design storm.

Structural integrity of the dam was another concern. The extension of the riser toelevation 53 will not compromise the integrity or tne base of the principal spillway. Theintegrity of the dam structure will remain the-same as it has been. f.he iam can easily withstanda permanent pool of 1.0' of water, and the phreatic line associated with a pool deptir of l, willremain well under the toe of the existing d* on the downstream side. b*ing the 100 yearstorm Design 2 is only 1'higher that design l, which is not significant. The pond drains downwithin 24 hours to the 4" low flow orificeio infiltration will not occur through the dam. Lastlypertaining to maintenance concerns, there is an orifice at the elevation needed to drain the pondentirely pond when needed.

If you have any questions or concerns, please feel free to contact Richard Costello or meat253'0040. I look forward to working with you to comptete this project.

S:UOBS\755 5\06\WORDPROC\DOC UM ENT\75 5506L09.cbr.doc



1.

/ao[,sb76Ue
DRAFT COMMENTS (for internal use only)
subject williamsburg prantation Section V (sp-103-00)

James City County

The proposed basin has 2:1 side slopes on all sides (slopes should be no
steeper than 3:1 for mowing) and wilt have a ponded water depth of g to g feet
deep' (ponded depth should be no greater than 3 to 4 feet due to the hazard)
This would greatly increase any liability. Existing s/opes are all 2:1. The
s/opes that are revised (which are all outside of the R/W) are flattened to 2.5:1.
During the 100yr storm the existing pond is 4.3'deep. The proposed pond (not
including the forebay) witt be 7.2 deep. 2, is due to the increased drainage
area, f is due to the 4'orifice being raised 1' and the remaining 1'due to the
upper orifice being 2.25F in coniunction with the primary spillway being raised
3',.

The emergency spillway should be armored. ( rip rap over filter cloth or
paving). When calculations are done using the Modifted Rationat Method no
water goes over the emergency spillway, therefore armoring is not required.

The computations do not match the plans. The actuar performance of the
basin is unknown. We have attached revised calculations usrng the Modified
Rational Method. The othercalcs were what JCC requires.

The basin will be wet if the 4"orifice is raised to elevation 48'. The volume of
storage up to elevation 48'should not be included in the routing computations.
Conect, we raised the oifice at the last moment rather than argue with JCC
any more- With our cuffent water quality points for the project we anticipate
being able to lower the orifice back to 47 is vDordesftes.

2.

3.

4.



5' The basin as proposed will have a'l'+l- permanent pool depth covering 0.7+l-
of an acre' This would be an on going maintenance problem and a mosquito
breeding pool. See previous comment.

6' There are no structural details on how the existing riser is proposed to be
modified' The connection between the existing structure and the proposed
needs to be shown. wiil the existing foundation support the addeo
weighUheight of the riser? The connection wilt be 4 rebar in the comers,
which will be added to the ptans. The existing foundation is 4' betow grade,
and the added weight is only 250 psf, which is not significant for this structure
that is founded approximately 6' below the oiginal ground at this location.

7 ' The integrity of the dam needs to be addressed. (bottom of micropool to
emergency spillway is 13.7', to top of dam 1s.7,) The existing basin was
designed as a dry basin and not intended to have a permanent poor, so
infiltration through the dam is a concern. The volume of water that is proposed
to go to the proposed basin will almost double, this greaily increases the
chance of failure. The dam should be rebuilt under our current criteria. ( clay
core' concrete cradle under pipe, flatter slopes etc.) The actuat damr.s raised
to 57'4 to deatwith theJcclscs storm, however it actuattydoes not need to
be raised at attfrom 5o to dealwith 100 year Rational Storm as the maximum
water level is 54-2 (that is 1.8' of freeboard). lf I' of water is attowed to remain
in the pond no impact from the revised phreatic tine witt occur (however as
noted above the 1' of standing water can probabty be etiminated.

8. Downstream liability needs to be addressed . No significant change.

9' A 100yr' Flood elevation needs to be established around the basin, upstream
of the basin and downstream of the dam. lt is not significant as the pond is
well below the road and drainis to the swamp which rs a/so well betow the road.



10'What effects will the backwater from the basin have on drainage structures
under Rte. 199? None, whatsoever, 100 year level is at s4.2. surface flow
from the north side of the road enters a catch basin at elevation 61 and
drainage from the median at elevation 64 and that from the from the south side
even higher. The inveft the 36" pipe entering the catch basin nearest the pond
r.s 53.3 so head conditions wiil not be a problem.



STORMWATER MANAGEMENT/ BMP CALCULATIONS
FOR

DRY POND WITH SHALLOW MARSH

COMBIMED FACILITY
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Prepared By:
AES Consulting Engineers
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Post-Development Hydrographs



Hydrograph Report
Page 't

Hyd. No. 10

2 yr storm

Hydrograph type
ulorm trequencv
Drainage Area'
Intensity
l-D-F Curve

= Rational
= 2yrs
= 47.0 ac
= 2.53 in
= JCChydrographs.lDF

Peak discharoe =
Time interval- =
Runoff coeff. =
Time of conc. (Tc) =
Reced. limb factor =

64.16 cfs
1 min
0.54
31 min
2

Total Volume = 179,004 cuffHydrograph Discharge Table

Time - Outflow Time - Outflow Time - Outflow(hrs

0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
o.42
0.43
0.45
0.47
0.48
0.50
0.52
0.53
0.55
0.57
0.58

cfs)

8.28
10.35
12.42
14.49
16.56
18.63
20.70
22.77
24.84
26.91
28.98
31.04
33.11
35.18
37.25
39.32
41.39
43.46
45.53
47.60
49.67
51.74
53.81
55.88
57.95
60.02
62.09
64.16 <<
63.12
62.09
61.05
60.02

(hrs

0.60
0.62
0.63
0.65
0.67
0.68
0.70
0.72
0.73
0.75
o.77
0.78
0.80
o.82
0.83
0.85
0.87
0.88
0.90
0.92
0.93
0.95
0.97
0.98
1.00
't.02
1.03
1.05
1.07
1.08
1.10
1_12

cfs)

58.99
57.95
56.92
55.88
54.85
53.81
52.78
51.74
50.7'l
49.67
48.64
47.60
46.57
45.53
44.50
43.46
42.43
41.39
40.36
39.32
38.29
37.25
36.22
35.18
34.15
33.11
32.08
31.04
30.01
28.98
27.94
26.9'l

(hrs

1.13
1.15
1.17
1.18
1.20
1.22
1.23
1.25
1.27
1.28
1.30
1.32
1.33
1.35
1.37
1.38
1.40
1.42
1.43

...End

cfs)

25.87
24.84
23.80
22.77
21.73
20.70
19.66
18.63
17.59
16.56
15.52
14.49
13.45
12.42
11.38
10.35
9.31
8.28
7.24
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Hyd. No. 11

10 yr storm

Hydrog-raph type
utorm requencv
Drainage area 

-

Intensitv
l-D-F Cirrve

= Rational
= 10 yrs
= 47.0 ac
= 3.58 in
= JCChydrographs.lDF

Peak discharoe =
Time interval- =
Runoff coeff. =
Time of conc. (Tc) =
Reced. limb fabtoi =

90.90 cfs
1 min
0.54
31 min
2

Hydrograph Discharge Table

Time -- Outflow

Total Volume = 253,600 cuft

Time -- Outflow(hrs cfs)

0.60
0.62
0.63
0.6s
0.67
0.68
0.70
0.72
0.73
0.75
Q.77
0.78
0.80
0.82
0.83
0.85
0.87
0.88
0.90
0.92
0.93
0.95
0.97
0.98
1.00
1.O2
1.03
1.05
1.O7
1.08
1.10
1.12

Time - Outflow(hrs

0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
o.27
0.28
0.30
0.32
0.33
0.35
o.37
0.38
0.40
0.42
0.43
0.45
0.47
0.48
0.50
0.52
0.53
0.55
0.57
0.58

cfs)

11.73
14.66
17.59
20.52
23.46
26.39
29.32
32.2s
35.19
38.12
41.05
43.98
46.91
49.85
52.78
55.71
58.64
61.57
64.51
67.44
70.37
73.30
76.24
79.17
82.10
85.03
87.96
90.90 <<
89.43
87.96
86.s0
85.03

83.57
82.10
80.63
79.17
77.70
76.24
74.77
73.30
71.84
70.37
68.91
67.44
65.97
64.51
63.04
61.57
60.11
58.64
57.18
55.71
54.24
52.78
51.31
49.85
48.38
46.91
45.45
43.98
42.52
41.05
39.58
38.12

(hrs

1.13
1.15
1.17
1.18
1.20
1.22
1.23
1.25
1.27
1.28
1.30
1.32
1.33
1.35
1.37
1.38
1.40
1.42
1.43

...End

cfs)

36.65
35.1 I
33.72
32.25
30.79
29.32
27.86
26.39
24.92
23.46
21.99
20.52
19.06
17.59
16.13
14.66
13.19
11.73
10.26



Hydrograph Report
Page 1

English

Hyd. No. 12

25 yr storm

Hydrograph type
Storm frequency
Drainage area
Intensity
l-D-F Curve

= Rational
= 25 yrs
= 47.0 ac
= 4.15 in
= JCChydrographs.lDF

Peak discharge =
Time interval =
Runoff coeff. =
Time of conc. (Tc) =
Reced. limb factor =

105.42 cfs
1 min
0.54
31 min
2

Totaf Vofume = 294,121 cuft
Hydrograph Discharge Table

Time - Outflow Time - Outflow Time .. Outflow(hrs

0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
o.22
0.23
0.25
0.27
o.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
0.42
o.43
0.45
0.47
0.48
0.50
0.52
0.53
0.55
0.57
0.58

cfs)

13.60
17.00
20.40
23.80
27.21
30.61
34.01
37.41
40.81
44.21
47.61
51.01
54.41
57.81
61.21
64.61
68.01
71.41
74.81
78.21
B',|'.62
85.02
88.42
91.82
95.22
98.62
102.02
105.42 <<
103.72
102.02
100.32
98.62

(hrs

0.60
0.62
0.63
0.65
0.67
0.68
0.70
0.72
0.73
0.75
0.77
0.78
0.80
0.82
0.83
0.85
0.87
0.88
0.90
0.92
0.93
0.95
0.97
0.98
1,00
1.02
1.03
1.05
1.07
1.08
1.10
1.12

cfs)

96.92
95.22
93.52
91.82
90.12
88.42
86.72
85.02
83.32
81.62
79.92
78.2'l
76.51
74.81
73.11
71.41
69-71
68.01
66.31
64.61
62.91
61.21
59.51
57.81
56.11
54.41
52.71
51.01
49.31
47.61
45.91
44.2'l

(hrs

1.13
1.15
1.17
1.18
1.20
1.22
1.23
1.25
1.27
1.28
1.30
1.32
1.33
1.35
1.37
1.38
1.40
1.42
1.43

...End

cfs)

42.51
40.81
39.11
37.41
35.7'l
34.01
32.31
30.61
28.91
27.21
25.50
23.80
22.10
20.40
18.70
17.00
15.30
13.60
11.90
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Hyd. No. 13

100 yr storm

Hydrog-raph type
utorm Trequencv
Drainage area '
Intensity
l-D-F Curve

= Rational
= 100 yrs
= 47.0 ac
= 5.06 in
= JCChydrographs.lDF

Peak discharoe =
I lme lntefval =
Runoff coeff. =
Time of conc. (Tc) =
Reced. limb factor =

128.46 cfs
1 min
0.54
31 min
2

Total Volume = 358,397 cuffHydrograph Discharge Table

Time - Outflow Time - Outflow Time - Outflow(hrs

0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
0.42
0.43
0.45
0.47
0.48
0.50
0.52
0.53
0.55
0.57
0.58

cfs)

16.58
20.72
24.86
29.01
33.15
37.29
41.44
45.58
49.73
53.87
58.01
62.16
66.30
70.44
74.59
78.73
82.88
87.02
91.16
95.31
99.45
103.60
107.74
111.88
116.03
120.17
124.31
129.46 <<
126.39
124.31
122.24
120.17

(hrs

0.60
0.62
0.63
0.65
0.67
0.68
0.70
0.72
0.73
0.75
0.77
0.78
0.80
0.82
0.83
0.85
0.87
0.88
0.90
0.92
0.93
0.95
0.97
0.98
1.00
1.02
1.03
1.05
1.07
1.08
1.10
1.12

cfs)

118.10
116.03
113.95
11 1.88
109.81
107.74
105.67
103.60
101.52
99.45
97.38
95.31
93.24
91.16
89.09
87.02
84.95
82.88
80.80
78.73
76.66
74.59
72.52
70.44
68.37
66.30
64.23
62.16
60.09
58.01
55.94
53.87

(hrs

1.13
1.15
1.17
1.18
1.20
1.22
1.23
1.25
1.27
1.28
1.30
1.32
1.33
1.35
1.37
1.38
1.40
1.42
1.43

...End

cfs)

51.80
49.73
47.65
45.58
43.51
41.44
39.37
37.29
35.22
33.1 5
31.08
29.01
26.93
24.86
22.79
20.72
18.65
16.58
14.50
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Reservoir No. 1 - REVTSED POND SEPT 99

Pond Data
Pond storage is based on known contour areas

Stage / Storage Table

English

Stage
ft

0.00
1.00
2.00
2.99
3.00
5.00
7.00
9.00
11.00
13.00

Elevation
ft

44.00
45.00
46.00
46.99
47.00
49.00
51.00
53.00
55.00
57.00

00
'|.2
12
12
23,197
30,915
34,212
37,979
42,A79
49,620

0
6
12
12
116
54,112
65,127
72,091
79,957
91,698

0
6
18
30
146
54,259
119,385
191,476
27'1,433
363,131

Co-ntour area Incr. Storage Total storagesqft cuft - cuft

Culvert / Orifice Structures

tAI tBI tcl
Weir Structures

tAI
CrestLenft = 12.5
GrestEl.ft = 53.00
Weir Goeff. = 3.00
Eqn. Exp. = 1.50
Multi-Stage = Yes

Rise in = 42.0
Span in = 42.0
No. Barrels = |
fnvertEl.ft = 44.14
Length ft = 45.0
Sfope % = 0.42
.N-Value = .013
Orif. Coeff. = 0.60
Multi-Stage = -----

4.0 6.0
4.O 18.0
13
48.00 50.00
0.5 0.5
0.00 0.00
.013 .013
0.60 0.60
Yes Yes

ICI
0.0

0.00

0.00
0.00
No

IDI
0.0
0.0
0

0.00

0.0
0.00
.000

0.00

No

tBI
30.0

55.40
3.00

1.50
No

tDl
0.0

0.00

0.00
0.00

No

Tailwater Elevation = 0.00 ft

Stage / Storage / Discharge Table

fitaee :l?irn" 
Etevation crv A

Noie: All outtlors have been anal}rzed under inlet and ouilet control

Clv B
cfs

Clv C Ctv Dcfs cfs

0.00
0.00
0.00
0.00
0.00
0.00
9.38
'17.97
18.96
0.00

WrA Wr B
cfs cfs

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
106.07 0:00
300.00 182.15

WrG WrDcfs cfs
Discharge

cfs

0.00
0.00
0.00
0.00
0.00
0.38
10.09
18.89
125.76
336.54

0.00 0 44.001.00 6 45.002.00 18 46.002.99 30 46.993.00 146 47.00
5.00 .54,258 49.00
7 .00 1 19,385 51.009.00 191,476 53.00
11.00 271,433 55.00
13.00 363,131 57.00

0.00 0.004.76 0.00
13.96 0.00
22.69 0.00
48.87 0.00
81.69 0.38
104.71 0.71
123.51 0.92
139.81 0.74
154.39 0.00
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Hyd. No. 20

2 YR POST DEV ROUTED

Hydrograph type
Storm frequency
Inflow hyd. No.
Max. Elevation

Reservoir
2 yrs
10
52.14 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

15.72 cfs
1 min
REVISED POND SE
160,426 cuft

Slorage lndication method used.

Hydrograph Discharge Table

Total Volume = 146,083 cuft

Clv A
cfs

Time
(hrs)

Inflow Elevation
cfs ft

Glv B Clv C
cfs cfs

Outflow
cfs

Gtv D WrA Wr Bcfs cfs cfs
WrC WrDcfs cfs

0.57 61.05
0.58 60.02
0.60 58.99
0.62 57.95
0.63 56.92
0.65 55.88
0.67 54.85
0.68 53.81
0.70 52.78
o.72 51.74
0.73 50.71
0.75 49.67
0.77 48.64
0.78 47.60
0.80 46.57
o.82 45.53
0.83 44.50
0.85 43.46
0.87 42.43
0.88 41.39
0.90 40.36
0.92 39.32
0.93 38.29
0.95 37.25
0.97 36.22
0.98 35.18
1.00 34.15
1.02 33.11
1.03 32.08
1.05 31.04
1.07 30.01
1.08 28.98
1.10 27.94
1.'12 26.91
1.13 25.87
1.15 24.84

95.58 0.59
96.96 0.61
98.10 0.62
99.18 0.64
100.22 0.65
101.21 0.66
102.15 0.68
103.03 0.69
103.87 0.70
104.68 0.71
105.38 0.72
106.05 0.72
106.69 0.73
'1a7.30 0.74
107.88 0.75
108.45 0.75
108.98 0.76
109.49 0.76
109.98 0.77
110.45 0.78
110.89 0.78
I',t1.32 0.79
111.72 0.79
11'2.'tO 0.79
112.46 0.80
112.80 0.80
113.12 0.81
113.41 0.81
113.70 0.81
113.96 0.82
114.20 0.82
114.43 0.82
114.64 0.82
114.82 0.83
115.00 0.83
115.15 0.83

50.17
50.27
50.38
50.48
50.57
50.66
50.75
50.84
50.92
51.00
5'1.07
51.13
51.20
5',1.26
51.32
51.37
51.43
51.48
51.53
51.58
51.62
51.67
51.71
51.75
51.78
51.82
51.85
51.89
51.92
51.94
51.97
51.99
52.02
52.04
52.05
52.07

1.13
2.28
3.57
4.16
4.52
5.73
7.23
8.28
8.83
9.37
9.77
10.16
10.53
10.86
11.'t7
11.47
11.74
12.00
12.24
12.47
12.69
'l2.gg
13.A7
't3.25
13.42
13.57
13.72
13.85
13.97
14.09
14.20
14.30
14.39
14.47
14.55
14.61

'1.73
2.89
4.19
4.80
5.17
6.39
7.91
8.96
9.53
10.07
10.49
10.88
11.26
11.60
11.91
12.22
12.50
'12.76
13.01
13.25
13.47
13.67
13.86
14.04
14.22
14.38
14.52
14.66
14.79
14.91
15.02
15.12
15.22
15.30
15.37
'15.44

Continues on next page...



2 YR POST DEV ROUTED

Hydrograph Discharge Table

Time Inflow Elevation(hrs) cfs ft

Page 2

Clv A
cfs

Clv B
cfs

Outflow
cfs

15.50
15.56
15.60
15.64
15.67
15.69
15.71
15.72
15.72 <<
15.72
15.70
15.69
15.66
15.63
15.59
15.54
15.49
15.43
15.36
15.29
15.2',1
15.12
15.03
14.92
14.82
14.71
14.60
14.50
14.39
14.29
14.18
14.07
13.97
13.86
't3.75
13.65
13.54
13.44
13.34
13.23
13.12
13.01
12.90
12.80
12.69
12.59
12.48
12.38
12.27

ClvG ClvD WrA WrB WrG WrDcfs cfs cfs cfs cfs cfs
1,17 23.80
1.18 22.77
1.20 2,t.73
1.22 20.701.23 ,19.66

1.25 18.63
1.27 17.59
1.28 16.56
1.30 15.52
1.32 14.49
1.33 13.451.35 12.42't.37 1 1.39
1.38 10.35
1.40 9.31
1.42 8.28
1.43 7.24
1.45 6.21
1.47 5.17
1.48 4.14
1.50 3.10
1.52 2.07
1.53 1.03
1.55 0.001.57 0.00
1.58 0.00
1.60 0.00
1.62 0.00
1.63 0.001.65 0.001.67 0.00
1.68 0.00
1.70 0.001.72 0.001.73 0.00
1.75 0.00
1.77 0.00't.78 0.00
1.80 0.00't.82 0.00
1.83 0.001.85 0.00
1.87 0.00
1.88 0.00
1.90 0.00
1.92 0.00
1.93 0.00
1.95 0.00
1.97 0.00

115.29 0.83
115.41 0.83
115.51 0.83
115.60 0.84
115.67 0.84
115.72 0.84
115.76 0.84
115.78 0.84
115.78 0.84
115.77 0.84
115.75 0.84
115.70 0.84
115.64 0.84
115.57 0.83
115.48 0.83
115.38 0.83
115.26 0.83
115.12 0.83
114.97 0.83
114.81 0.83
114.63 0.82
114.43 0.82
114.22 0.82
113.99 0.82
113.76 0.81
113.52 0.81
113.29 0.81
113.06 0.81
112.84 0.80
112.61 0.80
112.38 0.80
112.16 0.80
111.93 0.79
111.7',1 0.79
111.49 0.79
111.27 0.79
111.05 0.78
110.84 0.78
1',to.62 0.78
110.41 0.78
110.19 0.77
109.98 0.77
109.77 0.77
109.56 0.77
109.35 0.76
109.15 0.76
108.94 0.76
108.74 0.76
108.54 0.75

52.09
52.10
52.11
52.12
52.1 3
52.13
52.14
52.14
52.14
52.14
52.13
52.13
52.12
52.12
52.11
52.09
52.08
52.07
52.05
52.03
52.01
51.99
51.97
51.95
51.92
51.90
51.87
51.85
51.82
51.80
51.78
51.75
5'1.73
51.71
51.68
51.66
51.64
51.62
51.59
51.57
51.55
51.53
51.51
51.49
51.46
51.44
51.42
51.40
51.38

14.67
14.72
14.77
14.80
14.83
14.86
14.87
14.88
14.88
14.88
14.87
14.85
14.82
14.79
14.75
'14.7'l
14.66
14.60
14.54
14.46
14.39
14.30
14.21
14.11
14.00
13.90
13.80
13.69
13.59
13.49
13.38
13.28
13.17
13.O7
12.97
12.86
12.76
12.66
12.56
12.45
12.U
12.24
12.'t3
12.O3
11.93
1 1.83
1't.72
11.62
11.52

Continues on next page...



Hydrograph Report
Page I

Hyd. No. 21

10 YR POST DEV ROUTED

Hydrograph type
Storm frequency
Inflow hyd. No.
Max. Elevation

Reservoir
10 yrs
11
53.41 ft

Peak discharqe
Time interval-
Reservoir name
Max. Storage

30.20 cfs
1 min
REVISED POND SE
207,955 cuft

Storage Indication method used.
Total Volume = 219.749 cuft

Time
(hrsl

Hydrograph Discharge Table

Inflow Elevation Clv Acfs ft cfs
WrA WrB WrC WrDcfs cfs cfs cfs

0.30
1.15
1.94
2.67
3.34
4.43
5.43
6.30
7.07
7.73

Continues on next page...

Clv D
cfs

Glv B Glv G
cfs cfs

Outflow
cfs

0.50 87.96
0.52 90.90 <<
0.53 89.43
0.55 87.96
0.57 86.50
0.58 85.03
0.60 83.57
0.62 82.10
0.63 80.63
0.65 79.17
0.67 77.70
0.68 76.24
0.70 74.77
0.72 73.30
0.73 71.84
0.75 70.37
0.77 68.91
0.78 67.44
0.80 65.97
0.82 64.51
0.83 63.04
0.85 61.57
0.87 60.11
0.88 58.64
0.90 57.18
0.92 55.71
0.93 54.24
0.95 52.78
0.97 51.31
0.98 49.85
1.00 48.38
1.02 46.91
1.03 45.45
1.05 43.98
1.07 42.52
1.08 41.05

98.49 0.63 3.92
100.17 0.65 4.50
101.81 0.67 6.69
103.36 0.69 8.49
104.83 0.71 9.45
106j0 0.72 10.19
107.32 0.74 10.87
108.49 0.75 11.49
109.62 0.77 12.06
110.71 0.78 12.60
111.74 0.79 13.08
112.75 0.80 13.55
113.70 0.81 13.98
114.63 0.82 14.39
115.51 0.83 't4.77
116.37 0.84 15.14
117.18 0.85 15.47
117.97 0.86 15.80
118.72 0.87 16.10
119.44 0.88 16.39
120.14 0.89 16.67
120.80 0.89 16.92
121.43 0.90 17.17
122.03 0.91 17.40
122.61 0.91 17.62
123.16 0.92 17.83
123.66 0.93 18.02
124j0 0.93 18.19
124.51 0.93 18.34
124.88 0.94 18.48
125.23 0.94 18.60
125.53 0.95 18.72
125.81 0.95 18.82
126.05 0.95 18.91
126.27 0.95 18.98
126.45 0.96 19.05

50.41
50.57
50.72
50.87
51.01
51.14
51.26
51.38
51.49
51.60
5'|' .7',1

51.81
51.92
52.O1
52.11
52.20
52.29
52.38
52.46
52_54
52.62
52.69
52.76
52.83
52.90
52.96
53.02
53.07
53.12
53.16
53.20
53.24
53.27
53.30
53.32
53.34

4.55
5.16
7.36
9.18
10.16
10.91
11.61
12.25
12.83
13.38
13.87
14.35
'14.79
15.21
15.60
15.98
16.33
16.66
16.97
't7.27
17.55
17.82
18.07
18.31
18.54
18.75
19.25
20.27
21.21
22.08
22.88
24.10
25.19
26.16
27.01
27.74



10 YR POST DEV ROUTED

Hydrograph Discharge Table

fir^. lqflow Etevation Glv A(hrs) cfs ft Crj 
-'

Page 2

Clv B
cfs

Glv C
cfs

WrD
cfs

Outflow
cfs

28.36
28.88
29.30
29.63
29.92
30.11
30.20 <<
30.19
30.09
29.90
29.65
29.38
29.05
28.66
28.22
27.73
27.19
26.61
25.98
25.31
24.60
23.85
23.07
22.52
22.00
21.45
20.88
20.29
19.68
19.10
18.82
18.71
18.61
18.50
18.40
18.29
18.19
18.08
17.97
17.87
17.76
17.66
17.55
17.45
17.34
17.23
17.13
17.02
't6.92

Glv D WrA
cfs cfs

WrB WrGcfs cfs
1.10 39.58
1.12 38.12
1.13 36.65
1.15 35.19
1.17 33.72
1.18 32.25
1.20 30.79
1.22 29.32
1.23 27.86
1.25 26.39
1.27 24.92
1.28 23.46
1.30 21.99
1.32 20.52
1.33 19.06
1.35 17.59
1.37 16.13
1.38 14.66
1.40 13.19
1.42 11.73
1.43 ',10.26
1.45 8.80
1.47 7.33
1.48 5.86
1.50 4.40
'1.52 2.93
1.53 1.47
1.55 0.00
1.57 0.00
1.58 0.00
1.60 0.00
1.62 0.00
1.63 0.00
1.65 0.00
1.67 0.00
1.68 0.00
1.70 0.00
1.72 0.00
1.73 0.00
1.75 0.00
1.77 0.00
1.78 0.00
1.80 0.00
1.82 0.00
1.83 0.00
1.85 0.00't.87 0.00
1.88 0.00
1.90 0.00

53.36
53.38
53.39
53.40
53.41
53.41
53.41 <<
53.41
53.41
53.41
53.40
53.39
53.38
53.37
53.36
53.34
53.33
53.31
53.29
53.27
53.25
53.23
53.20
53.1 8
53.15
53.13
53.1 0
53.07
53.04
53.01
52.98
52.95
52.92
52.89
52.86
52.83
52.80
52.77
52.74
52.71
52.68
52.65
52.62
52.59
52.56
52.53
52.50
52.47
52.44

126.61 0.96 19.11
126.74 0.96 19.16
126.84 0.96 19.19
126.92 0.96 19.22
126.98 0.96 19.24
127.02 0.96 19.26
127.04 0.96 19.26
127.04 0.96 19.26
127.02 0.96 19.26
126.98 0.96 19.24
126.93 0.96 19.23
126.86 0.96 19.20
126.78 0.96 19.17
126.68 0.96 19.13
126.57 0.96 19.09
126.45 0.96 19.05
126.31 0.95 19.00
126.17 0.95 18.95
126.01 0.95 18.89
125.84 0.95 18.83
125.66 0.95 18.76
125.47 0.95 18.69
125.28 0.94 18.62
125.07 0.94 18.55
124.85 0.94 18.46
124.61 0.94 18.38
124.37 0.93 18.28
124.'t1 0.93 18.19
123.85 0.93 18.09
123.60 0.92 18.00
123.33 0.92 17.90
123.06 0.92 17.80
122.79 0.92 .17.69

122.52 0.91 't7.59
122.25 0.91 17.49
121.98 0.91 17.39
't21.72 0.90 17.28
121.45 A.90 17.18
121.18 0.90 17.08
120.92 0.89 16.97
120.66 0.89 16.87
120.39 0.89 16.77
120.13 0.89 16.67
119.87 0.88 16.56
119.61 0.88 16.46
1 19.35 0.88 16.35
119.10 0.87 16.25
118.84 0.87 16.15
118.59 0.87 16.05

8.30
8.77
9.15
9.45
9.71
9.89
9.97
9.96
9.87
9.70
9.46
9.22
8.92
8.57
8.17
7.73
7.24
6.71
6.14
5.53
4.89
4.21
3.51
3.03
2.60
2.14
1.67
1.17
0.66
0.18

Continues on next page...
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Hyd. No. 22
25 YR POST DEV ROUTED

Hydrog-raph type
Drorm requencv
Inflow hvd. No.'
Max. El6vation

Reservoir
25 yrs
12
53.75 ft

Peak discharoe
Time intervaf -
Reservoir name
Max. Storage

45.65 cfs
1 min
REVISED POND SE
221,384 cuft

Storage Indication method used.

Hydrograph Discharge Table

Inflow Elevation Ctv Acfs ft cfs
Time
(hrs) Clv B Clv Ccfs cfs

ClvD WrA WrB WrCcfs cfs cfs cfs

Total Volume = 260,175 cufl

Wr D Outflow
cfs cfs

Q.47 95.22 50.44q.48 98.62 50.61
9.50 102.02 s0.78
9.52 105.42<< 50.95q.53 103.72 51.11
9.55 102.02 51.27g.s7 100.32 s1.42g.g8 e8.62 51.56
9.60 96.92 51.70
9.62 95.22 51.84
9.63 93.52 51.s7
9.65 91.82 52j0
g 67 90j2 52.22
9.68 88.42 s2.34g.z0 86.72 52.46q.72 85.02 52.58g.z3 83.32 52.6sg.zs 81.62 52.7s
9.77 7s.e2 52.e0
9.78 78.21 53.00
9.80 76.51 53.09
9.82 74.81 53.17
g 83 73.1'1 53.24
9.85 71.41 53.31
9.87 69.71 53.38
g 88 68.01 53.44
9.90 66.31 53.49
9.92 64.61 s3.53g.s3 62.91 53.58q.gs 61.21 s3.61g.s7 59.51 53.640.98 57.81 53.67'!.90 56.11 53.6e1.02 54.41 53.711.03 52.71 53.721.05 51.01 53.73

98.77 0.63
100.s9 0.66
102.41 0.68
104.22 0.70
105.87 0.72
107.40 0.74
108.88 0.76
110.29 0.77
't11.64 0.79
112.95 0.80
't14.20 0.82
115.40 0.83
116.56 0.85
117.67 0.86
118.74 0.87
119.77 0.88
120.76 0.89
121.7't 0.90
122.62 0.91
123.50 0.92
124.25 0.93
124.95 0.94
125.60 0.9s
126.20 0.95
126.74 0.96
127.23 0.96
127.67 0.97
128.06 0.97
128.41 0.98
128.71 0.98
128.97 0.98
129.19 0.99
129.37 0.99
129.52 0.99
129.64 0.99
129.73 0.99

4.01
4.73
7.65
9.06
10.06
10.91
11.69
12.39
13.04
13.64
14.20
14.72
15.21
15.67
16.1'l
't6.52
16.91
17.28
17.63
17.96
18.24
18.50
18.74
18.96
19.16
19.33
19.49
19.63
19.76
19.86
19.95
20.03
20.10
20.15
20.19
20.22

1.43
2.80
4.67
6.82
8.79
10.89
12.97
14.82
16.45
17.97
19.44
20.68
21.72
22.57
23.24
23.74

4.65
5.39
8.33
9.76
10.78
11.65
12.45
13.17
13.83
14.45
15.02
15.55
16.06

17.40
17.80
18.18
18.54
18.89
20.60
22.24
24.35
26.73
28.90
31.19
33.43
35.42
37.19
38.82
40.38
4't.70
42.80
43.70
44.42
44.96

16.53
16.98

Continues on next page...



25 YR POST DEV ROUTED

Hydrograph Discharge Table
Page 2

WrB WrG WrD Outflowcfs cfs cfs cfs

Time Inflow
(hrs) cfs

1.07 49.31
1.08 47.61
1.10 45.911.12 44.21
1.13 42.51
1.15 40.81
1.17 39.11
1.18 37.41
1.20 35_71
'1.22 34.01
1.23 32.31
1.25 30.61
1.27 28.91
1.28 27.21
1.30 25.50
1.32 23.80
1.33 22.10
1.35 20.401.37 18.70
1.38 17.00
1.40 15.30
1.42 13.60
1.43 11.90
1.45 10.20
1.47 8.50
1.48 6.801.50 5.10
1.52 3.40
1.53 1.70
1.55 0.00'1.57 

0.00
1.58 0.00
1.60 0.00
1.62 0.00
1.63 0.00
1.65 0.00't.67 0.00
1.68 0.00
1.70 0.00
1.72 0.00
1.73 0.00
1.75 0.00
1.77 0.00
1.78 0.00
1.80 0.00
1.82 0.00
1.83 0.00
1.85 0.00
1.87 0.00

Elevation
ft

53.74
53.75
53.75
53.75
53.74
53.74
53.73
53.72
53.71
53.70
53.68
53.67
53.65
53.63
53.61
53.s9
53.57
53.55
53.52
53.50
53.47
53.45
53.42
53.39
53.36
53.33
53.30
53.27
53.23
53.20
53.17
53.13
53.10
53.07
53.04
53.01
52.98
52.95
52.92
52.89
52.86
52.83
52.80
52.77
52.74
52.71
52.68
52.65
52.62

129.79 0.99
129.83 0.99
129.84 0.99
129.84 0.99
129.81 0.99
129.76 0.99
129.70 0.99
129.62 0.99
129.53 0.99
129.42 0.99
129.30 0.99
129.17 0.99
129.03 0.98
128.88 0.98
128.72 0.98
128.55 0.98
128.36 0.98
128.17 0.97
127.97 0.97
127.76 0.97
127.55 0.97
127.32 0.97
127.09 0.96
126.85 0.96
126.60 0.96
126.35 0.95
126.08 0.95
125.81 0.95
125.52 0.95
125.24 0.94
124.94 0.94
124.66 0.94
124.38 0.93
124.12 0.93
123.86 0.93
123.61 0.92
123.34 0.92
123.07 0.92
122.80 0.92
122.53 0.91
122.26 0.91
121.99 0.9.1
121.73 0.90
121.46 0.90
121.19 0.90
120.93 0.90
120.66 0.89
120.40 0.89
120.14 0.89

20.24
20.26
20.26
20.26
20.25
20.23
20.21
20.18
20.15
20.11
20.07
20.03
19.98
19.92
19.86
19.80
'19.74
19.67
19.60
19.52
19.45
19.37
19.28
19.20
19.11
19.01
18.92
18.82
18.71
18.61
18.50
18.39
18.29
18.19
18.10
18.00
17.90
17.80
17.70
17.59
17.49
17.39
17.29
17.18
17.08
16.98
16.87
16.77
16.67

45.33
45.56
45.65 <<
45.60
45.44
45.17
44.79
44.32
43.76
43.11
42.39
41.60
40.74
39.82
38.85
37.88
36.95
35.97
34.95
33.89
32.78
31.64
30.47
29.34
28.35
27.33
26.27
25.18
24.06
22.91
22.23
21.57
20.93
20.30
19.70
19.12
18.82
18.72
18.61
18.51
18.40
18.30
18.19
18.08
17.98
17.87
17.76
17.66
17.56

GlvA ClvB GtvG GtvD WrAcfs cfs cfs cfs cfs

24.10
24.31
24.39
24.35
24.20
23.94
23.59
23.14
22.62
22.01
21.33
20.59
19.78
18.92
18.01
17.10
16.24
15.33
14.38
13.39
12.37
11.31
10.22
9.19
8.29
7.36
6.40
5.41
4.40
3.36
2.79
2.24
't.70
1.18
0.68
0.19

Continues on next page...
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Hyd. No. 23
1OO YR POST DEV ROUTED

Hydrograph type = Reservoir
Storm frequency = 100 yrs
fnflow hyd. No.' = 13 ' -

Max. Elevation = 54.15 ft

Peak discharqe
Time interval-
Reservoir name
Max. Storage

English

69.04 cfs
1 min
REVISED POND SE
237,630 cuft

Storage Indication method used.

Hydrograph Discharge Table

fim-e Inflow Elevation Clv A Clv B Ctv C(hrs) cfs ft cfs 
-- 

;fs J6 - WrB
cfs

Clv D
cfs

WrA
cfs

Total Volume = 324,375 cuft

WrC WrD Outflowcfs cfs cfs
0.45 11 1.88 50.750.47 116.03 50.940.48 120.17 51.130.50 124.31 51.310.52 128.46<< 51.500.53 126.39 51.690.55 124.31 51.880.57 122.24 52.060.58 120j7 52.230.60 118.10 52.400.62 116.03 52.570.63 113.95 52.730.65 1 11.88 52.890.67 109.81 53.040.68 107.74 53.170.70 105.67 53.290.72 103.60 53.410.73 101.52 53.s10.75 99.45 53.61o.77 97.38 53.700.78 95.31 53.770.80 93.24 53.840.82 91.16 53.900.83 89.09 53.9s0.85 87.02 54.000.87 84.95 54.040.88 82.88 54.070.90 80.80 54.090.92 78.73 54.120.93 76.66 54.130.95 74.59 54.140.97 72.52 54.150.98 70.44 54.151.00 68.37 54.151.02 66.30 54.151.03 64.23 54.15

102.09 0.67 7.'t4
toq.11 o.1o 8.ee
106.00 0.72 10.13
107.85 0.74 11.15
109.72 0.77 12.11
111.56 0.79 13.00
113.33 0.81 13.81
115.02 0.83 14.56
116.65 0.85 15.25
118.21 0.86 15.90
119.71 0.88 16.50
121.15 0.90 17.06
122.54 0.91 17.60
123.84 0.93 18.09
124.97 0.94 18.51
126.03 0.95 18.90
127.01 0.96 19.25
127.89 0.97 19.57
128.70 0.98 19.86
129.41 0.99 20.11
130.0s 0.99 20.33
130.61 1.00 20.53
131.10 1.01 20.70
131.53 1.01 20.85
131.90 1.01 20.97
132.21 1.02 21.08
132.46 1.02 21.17
132.67 1.02 21.24
132.84 1.02 21.30
132.97 1.03 21.34
133.06 1.03 21.37
133.12 1.03 21.39
133.15 1.03 21.40
133.16 1.03 21.41
133.14 1.03 21.40
133.10 1.03 21.38

0.64
2.85
6.22
9.82
14.01
'l7.gg
21.95
25.57
29.05
32.24
35.02
37.42
39.66
41.53
43.06
44.28
45.22
45.90
46.35
46.58
46.61
46.47
46.16

7.82
9.69
10.85
11.90
12.88
13.79
14.62
15.39
16.10
16.76
17.38
17.96
18.51
19.65
22.30
26.07
30.04
34.55
38.72
43.04
46.90
50.58
53.95
56.88
59.41
61.75
63.72
65.33
66.61
67.59
68.30
68.77
69.01
69.04 <<
68.89
68.57

Continues on next page...
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Reseruoir Report
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Reservoir No. 4 - REVTSED POND JAN 2000

Pond Data
Pond storage is based on known contour areas

Stage / Storage Table
Stage
tt

0.00
1.00
2.00
2.99
3.00
5.00
7.00
9.00
11.00
13.00

Elevation
ft

44.00
45.00
46.00
46.99
47.00
49.00
51.00
53.00
55.00
57.00

00
12
12
12
23,197
30,915
34,212
37,879
42,079
49,620

Contour area
sqft

Incr. Storage
cuft

0
6
12
12
116
54,112
65,127
72,091
79,957
91,698

Total storage
cuft

0
6
18
30
146
54,258
119,385
191,476
271,433
363,131

Culvert / Orifice Structures

tAI IBI tcl
Weir Structures

tAI
GrestLenft = 12.5
CrestEl.ft = 53.00
Weir Coeff. = 3.00
Eqn. Exp. = 1.50
Multi-Stage = Yes

tDI
0.0
0.0
0

0.00

0.0
0.00
.000

0.00

No

tBI
30.0

55.40
3.00
1.50
No

tDlICI
Rise in = 42.0
Span in = 42.0
No. Barrels = /l

lnvertEl.ft = 44.14
Length ft = 45.0
Sfope % = 0.42
N-Value = .013
Orif. Coeff. = 0.60
Multi-Stage = ---

4.0 12.0
4.0 36.0
'1 3
48.00 50.00
0.5 0.5
0.00 0.00
.013 .013
0.60 0.60
Yes Yes

0.0 0.0
0.00 0.00
0.00 0.00
0.00 0.00
No No

Tailwater Elevation = 0.00 ft

Stage / Storage / Discharge Table

Stage Storage
ft cuft

Note: All outflons have bsn anal)zed undtr inlet and oullet cmtrot.

0.00 0 44.001.00 6 45.002,00 18 46.002.99 30 46.993.00 146 47.005.00 54,258 49.007.00 119,385 51.009.00 191,476 53.00
11.00 271,433 55.00
13,00 363,131 57.00

0.00 0.004.76 0.00
13.96 0.00
22.69 0.00
48.87 0.00
81.69 0.38
104.71 0.71
123.51 0.92
139.81 0.57
154.39 0.00

Clv C Clv D
cfs cfs

0.00
0.00
0.00
0.00
0.00
0.00
30.64
68.52
59.10
0.00

WrA WrB WrCcfs cfs cfs

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
106.07 0:00
300.00 182.15 --

Wr D Discharge
cfs cfs

0.00
0.00
0.00
0.00
0.00
0.38
31.35
69.44
139.81
336.54

Elevation Gtv A Clv Bft cfs cfs



Hydrograph Report
Page 1

Hyd. No. 25

2 YR POST DEV ROUTED

English

35.66 cfs
1 min
REVISED POND JA
124,894 cuft

Hydrograph type
Storm frequencv
Inflow hyd. No.'
Max. Elevation

Reservoir
2 yrs
10
51.15 ft

Peak discharoe
Time interval-
Reservoir name
Max. Storage

Storage lndication method used.
Total Volume = 148,993 cuft

Hydrograph Discharge Table

Time Inflow
(hrs) cG

0.58 60.02
0.60 58.99
0.62 57.95
0.63 56.92
0.65 55.88
0.67 54.85
0.68 53.81
0.70 52.78
0.72 51.74
0.73 50.71
0.75 49.67
0.77 48.64
0.78 47.60
0.80 46.s7
0.82 45.53
0.83 44.50
0.85 43.46
0.87 42.43
0.88 41.39
0.90 40.36
o.92 39.32
0.93 38.29
0.95 37.25
0.97 36.22
0.98 35.18
1.00 34.15
1.02 33.11
1.03 32.08
1.05 31.04
1.07 30.01
1.08 28.98
1.10 27.94
1.12 26.91
1.13 25.87
1.15 24.84
1.17 23.80

Elevation Clv Aft cfs
Glv D WrA Wr B
cfs cfs cfs

Clv B Glv Gcfs cfs
WrC WrDcfs cfs

Outflow
cfs

5.05
7.52
10.24
'l2.gg
15.63
18.36
20.83
23.11
25.37
27.37
29.14
30.69
31.76
32.46
33.08
33.63
34.10
34.51
34.85
35.13
35.34
35.50
35.60
35.66
35.66 <<
35.61
35.52
35.39
35.21
35.00
34.75
34.46
34.13
33.78
33.39
32.98

50.27
50.37
50.46
50.54
50.62
50.69
50.75
50.81
50.86
50.91
50.95
50.98
51.01
51.04
51.06
51.08
51.10
51.11
51.12
51.13
51.14
51.15
51.15
51.15
51.15 <<
51.15
51.15
51.14
51.14
51.13
51.12
51.11
51.10
51.09
51.07
51.06

96.91 0.61 4.44
gT gg o'.& d:sd
98.99 0.64 9.61
99.90 0.65 't2.35
100.73 0.66 14.98
101.47 0.67 17.69
102.15 0.68 20.15
102.76 0.68 22.43
103.29 0.69 24.68
103.77 0.70 26.68
104.18 0.70 28.44
104.55 0.71 29.98
104.85 0.71 31.05
105.11 0.71 31.75
105.33 0.71 32.37
105.53 0.72 32.91
105.70 0.72 33.39
105.84 0.72 33.79
105.97 0.72 34.13
"t06.07 0.72 34.40
106.14 0.72 34.62
106.20 0.73 34.78
106.24 0.73 34.88
106.26 0.73 34.93
106.26 0.73 34.93
106.24 0.73 34.89
106.21 0.73 34.80
106.16 0.72 34.66
106j0 0.72 34.49
106.02 0.72 34.27
105.93 0.72 34.02
105.83 0.72 33.74
105.7't 0.72 33.42
105.58 0.72 33.06
105.44 0.72 32.68
105.29 0.71 32.26

Continues on next page...



2 YR POST DEV ROUTED

Hydrograph Discharge Table
Page 2

Time Inflow(hrs) cfs

1.18 22.771.20 21.731.22 20.701.23 19.66
1.25 18.631.27 17.591.28 16.561.30 15.52
1.32 14.49
1.33 13.451.35 12.421.37 11.38
1.38 10.35't.40 9.31
1.42 8.28
1.43 7.24
1.45 6.21
1.47 5.17
1.48 4.14
1.50 3.101.52 2.071.53 1.03
1.55 0.001.57 0.00
1.58 0.001.60 0.001.62 0.001.63 0.001.65 0.00
1.67 0.00
1.68 0.00
1,70 0.00
1.72 0.001.73 0.00
1.75 0.001.77 0.001.78 0.00
1.80 0.001.82 0.001.83 0.001.85 0.001.87 0.001.88 0.00
1.90 0.00
1.92 0.00
1.93 0.00
1.95 0.00
1.97 0.00
1.98 0.00

105.13 0.71 31.82
104.96 0.71 31.35
104.78 0.71 30.86
104.58 0.71 30.12
104.37 0.70 29.22
104.15 0.70 28.31
103.93 0.70 27.39
103.71 0.69 26.46
103.49 0.69 25.52
103.27 0.69 24.58
103.04 0.69 23.62
102.81 0.68 22.67
102.58 0.68 21.73
102.35 0.68 20.87
102.11 0.68 20.00
101.86 0.67 19.11
101.62 0.67 18.22
101.37 0.67 17.32
101.12 0.66 16.41
100.87 0.66 1s.49
100.61 0.66 14.56
100.35 0.65 ,13.72

100.08 0.65 12.92
99.82 0.65 12.13
99.58 0.64 11.39
99.34 0.64 10.69
99.13 0.64 10.03
98.92 0.63 9.41
98.73 0.63 8.83
98.54 0.63 8.28
98.37 0.63 7.76
98.20 0.63 7.38
98.05 0.62 7.02
97.89 0.62 6.68
97.75 0.62 6.35
97.61 0.62 6.03
97.48 0.62 5.73
97.35 0.61 5.45
97.23 0.61 5.17
97.12 0.61 4.9'l
97.01 0.61 4.66
96.90 0.61 4.42
96.80 0.61 4.20
96.71 0.61 3.98
96.62 0.61 3.77
96.53 0.60 3.58
96.45 0.60 3.39
96.37 0.60 3.21
96.29 0.60 3.03

Elevation Clv A Glv B Ctv Gft cfs cfs cti -
Cfv D llUrA Wr B Wr C Wr D Outflowcfs cfs cfs cfs cfs cfs

51.04
51.03
51.01
50.99
50.97
50.95
50.93
50.90
50.88
50.86
50.84
50.82
50.79
50.77
50.75
50.73
50.70
50.68
50.66
50.63
50.61
50.58
50.56
50.53
50.51
50.49
50.47
50.45
50.43
50.42
50.40
50.39
50.37
50.36
50.34
50.33
50.32
50.31
50.30
50.29
50.28
50.27
50.26
50.25
50.24
50.23
50.23
50.22
50.2',1

32.53
32.06
31.56
30.83
29.92
29.01
28.09
27.15
26.21
25.27
24.31
23.35
22.41
2'1.55
20.67
19.79
18.89
17.98
17.07
16.15
15.22
14.37
13.56
12.77
12.03
11.33
10.67
10.05
9.46
8.91
8.39
8.01
7.64
7.30
6.97
6.65
6.35
6.06
5.78
5.52
5.27
5.03
4.80
4.59
4.38
4.18
3.99
3.81
3.64

Continues on next page...



Hydrograph Report
Page I

Hyd. No. 26

10 YR POST DEV ROUTED

Hydrograph type = Reservoir
pt_orm fregu.gncy = 10 yrs
fnflow hyd. No. = 11'
Max. Elevation = 51.8g ft

Peak discharoe
Time interval-
Reservoir name
Max. Storage

= 51.71 cfs
=fmin
= REVISED POND JA
= 151,150 cuft

Storag€ Indication method used
Totaf Vofume = 223,397 cuft

Hydrograph Discharge Table

Time Inflow Elevation clv A Glv B ctv G Gtv D wrA wr B wr c(hrs) cfs ft cfs ctC - ;ia - ;d - cfs cfs cfs
Wr D Outflow
cfs cfs

0.50 87.96
0.52 90.90 <<
0.53 89.43
0.55 87.96
0.57 86.50
0.58 85.03
0.60 83.570.62 82.100.63 80.63
0.65 79.17
0.67 77.70
0.68 76.24
0.70 74.77
0.72 73.30
0.73 71.84
0.75 70.37
0]7 68.91
0.78 67.44
0.80 65.97
0.82 64.51
0.83 63.04
0.85 61.57
0.87 60.110.88 58.64
0.90 57.18
0.92 55.710.93 54.24
0.95 52.78
0.97 51.31
0.98 49.85
1.00 48.38
1.02 46.911.03 45.45
1.05 43.98
1.07 42.52
1.08 41.05

98.40 0.63
99.96 0.65
101.42 0.67
102.74 0.68
103.92 0.70
104.95 0.71
10s.81 0.72
106.61 0.73
107.35 0.74
108.05 0.75
108.73 0.76
109.34 0.76
109.89 0.77
110.38 0.77
110.82 0.78
11',t.20 0]8
111.56 0.79
111.87 0.79
112.16 0.80
112.41 0.80
112.63 0.80
112.81 0.80
112.97 0.81
113.10 0.81
113.21 0.81
113.29 0.81
113.34 0.81
113.37 0.81
113.37 0.81
113.36 0.81
113.32 0.81
113.25 0.81
113.17 0.81
113.07 0.81
112.95 0.80
112.81 0.80

50.40
50.55
50.68
50.81
50.92
51.02
51.11
51.19
51.26
51.33
51.40
51.46
51.52
51.57
51.61
51.65
51.69
51.72
51.75
51.78
51.80
51.82
51.84
51.85
51.86
5'1.97
51.88
51.88
51.99 <<
51.88
51.88
51.87
51.86
51.85
51.84
51.82

7.U
12.54
17.50
22.37
27.33
31.32
33.70
3s.91
36.54
36.87
37.19
39.78
42.11
44.18
45.73
46.52
47.25
47.90
48.48
49.00
49.45
49.81
50.12
50.37
50.58
50.73
50.83
50.89
50.90
50.86
50.79
50.67
50.51
50.31
50.07
49.80

8.47
13.19
'18.17
23.06
28.03
32.03
34.43
36.64
37.28
37.62
37.94
40.55
42.88
44.95
46.51
47.31
48.04
48.69
49.28
49.80
50.25
50.62
50.93
51.18
51.38
51.54
51.64
51.70
5'1.71 <<
51.67
51.60
51.48
51.32
51.12
50.88
50.60

Continues on next page...



Hydrograph Report
Page 1

Hyd. No. 27

25 YR POST DEV ROUTED

Hydrograph type
Storm frequency
Inflow hyd. No.
Max. Elevation

Reservoir
25 yrs
12
52.32 ft

Peak discharqe
Time interval-
Reservoir name
Max. Storage

59.30 cfs
1 min
REVISED POND JA
166,972 cuft

Storage Indication method used.
Total Volume = 263,819 cuft

Time lnflow
(hrs) cfs

Hydrograph Discharge Table

Elevation Clv A Clv Bft cfs ,cfs WrA Wr B WrC Wr Dcfs cfs cfs cfs
GIv C GIv Dcfs cfs

Outflow
cfs

0.47 95.22 50.430.48 98.62 50.580.50 102.02 50.740.52 105.42<< 50.890.53 '103.72 5'1.020.55 102.02 51.140.57 100.32 51.250.58 98.62 51.350.60 96.92 51.450.62 95.22 51.540.63 93.52 51.620.65 91.82 51.690.67 gA.Q 51.760.68 88.42 51.830.70 86.72 51.890.72 85.02 51.950.73 83.32 52.000.75 81.62 52.040.77 79.92 52.090.78 78.21 52.'t30.80 76.51 52.160.82 74.81 52.190.83 73.11 52.220.85 71.41 52.240.87 69.71 52.260.88 68.01 52.280.90 66.31 52.300.92 64.61 52.3'l0.93 62.91 52.310.95 61.2't 52.320.97 59.51 52.32 <<
0.98 57.81 52.321.00 56.11 52.321.02 54.41 52.311.03 52J1 52.301.05 51.01 52.29

98.66 0.63
100.35 0.65
101.97 0.67
103.52 0.69
104.93 0.71
106J0 A.72
107.19 0.74
108.22 A.7s
109.19 0.76
110.07 0.77
1't0.87 0.78
111.59 0.79
112.27 0.80
112.89 0.80
113.46 0.81
113.98 0.82
114.47 0.82
114.91 0.83
115.30 0.83
115.66 0.84
115.99 0.84
116.28 0.84
116.53 0.85
1f6.75 0.85
116.94 0.85
117.10 0.85
117.22 0.85
'117.32 0.85
117.39 0.86
117.44 0.86
117.45 0.86
117.44 0.86
117.41 0.86
117.35 0.86
117.27 0.85
117.16 0.85

9.27
14.38
20.18
26.34
31.97
35.22
37.20
37.70
39.88
43.63
46.61
48.11
49.51
50.76
51.87
52.90
53.85
54.66
55.40
56.07
56.67
57.21
57.66
58.05
58.39
58.67
58.89
59.07
59.19
59.27
59.30 <<
59.28
59.22
59.11
58.97
58.78

8.64
13.72
19.51
25.65
31.26
34.50
36.47
36.95
39.12
42^86
45.83
47.32
48.71
49.96
51.06
52.08
53.02
53.83
54.57
55.23
55.83
56.36
56.82
57.20
57.54
57.81
58.04
58.21
58.34
58.41
58.44
58.43
58.37
58.26
58.11
57.92

Continues on next page...



Hydrograph Report
Page 1

Hyd. No. 28
1OO YR POST DEV ROUTED

Hydrograph type
Storm frequencv
Inflow hvd. No. 

-

Max. Elevation

Reservoir
100 yrs
13
53.06 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

71.39 cfs
1 min
REVISED POND JA
194,040 cuft

Storage Indication method used.
Totaf Volume = 327,942 cuft

Hydrograph Discharge Table

Time Inflow Elevation Glv A Clv B Glv C(hrs) cfs ft cfs Cis cfs

0.42 103.60 50.370.43 107.74 50.540.45 1 11.88 50.710.47 116.03 50.880.48 120.17 51.O40.50 124.31 51.190.52 128.46<< 51.340.53 126.39 51.480.55 124.31 51.620.57 122.24 51.740.58 't20.17 51.860.60 118.10 51.970.62 116.03 52.080.63 113.95 52.180.65 11 1.88 52.270.67 109.81 52.350.68 107.74 52.430.70 105.67 52.510.72 103.60 52.580.73 101.52 52.640.75 99.45 52.700.77 97.38 52.760.78 95.31 52.810.80 93.24 52.850.82 91.16 52.890.83 89.09 52.930.85 87.02 52.960.87 84.95 52.990.88 82.88 53.010.90 80.80 53.030.92 78.73 53.040.93 76.66 53.050.95 74.59 53.060.97 72.52 53.060.98 70.44 53.06 <<
1.00 68.37 53.06

97.99 0.62 6.90
99.90 0.65 12.36
101.73 0.67 18.64
103.49 0.69 25.52
105.13 0.71 31.81
106.61 0.73 35.90
108.09 0.75 36.89
109.53 0.76 40.59
110.86 0.78 45.80
112.06 0.79 48.29
113.19 0.81 50.54
114.24 0.82 52.57
115.21 0.83 54.40
116.'t2 0.84 56.08
116.97 0.85 57.59
117.76 0.86 58.98
118.49 0.87 60.25
119.16 0.88 61.40
119.79 0.88 62.46
120.36 0.89 63.42
120.89 0.89 64.29
121.38 0.90 65.09
121.82 0.90 65.81
122.22 0.91 66.45
122.57 0.91 67.02
122.89 0.92 67.53
123.17 0.92 67-98
123.42 0.92 68.38
123.62 0.92 68.68
123.77 0.93 68.92
123.89 0.93 69.11
123.98 0.93 69.24
124.03 0.93 69.33
124.06 0.93 69.38
124.06 0.93 69.38
124.04 0.93 69.34

Glv D WrA Wr B
cfs cfs cfs

Outflow
cfs

WrG WrDcfs cfs

0.21
0.50
0.73
0.91
1.02
1.07
1.08
1.03

7.53
13.00
19.31
26.21
32.52
36.64
37.64
41.35
46.58
49.08
51.35
53.39
55.23
56.92
58.44
59.84
61.12
62.27
63.35
64.31
65.19
65.99
66.72
67.36
67.93
68.45
68.90
69.30
69.82
70.35
70.77
71.08
71.28
71.38
71.39 <<
71.30

Continues on next page...



CONSUTTING ENGINEERS

5248 Olde Towne Road ' Suite 1 ' Williamsburg, Virginia 23188

(757) 253-0040 . Fax (757) 220-8994 ' E-mail aes@aesva'com

September 29,1999

Mr. Darryl E. Cook, Environmental Director
James City County
101-E Mounts Bay Road
Williamsburg, Virginia 23185

RE: VDoT/Williamsburg Plantation Combined Dry Pond
AES Project No. 7555-6

Dear Mr. Cook:

Please find enclosed three sets of revised lI"xI7" plans and two sets of revised calculations
for the above mentioned project. The revisions are in response to your letter dated August 25th and

are discussed below.

1. The elevation of the water quality orifice has been raised to EL 48.0 in order to
provide the required storage volume for the shallow marsh. The provided storage

volume of 27 ,056 cubic feet is in excess of the required volume of 25,259 cubic feet.

Calculations are provided for the incremental storage of the BMP and have been

adjusted such that the storage volume of the micro-pool is not included. The micro-
pool volume had previously yielded false storage capacities. Please see "Reservoir
Report No. 2 - Storage Pond Sept 99."

2. The first level of stormwater management releases (3 - 0.5'x1.5' slots) have been
raised to EL 50.0, which provides a storage volume of 86,676 cubic feet. This
volume exceeds the required 1" - 24 hour detention requirement by 33,787 cubic
feet. The excess storage is provided in response to the Environmental Division's
acceptance of the lesser marsh surface area.

Additional revisions to the pond design include the principle spillway elevation (now EL
53.0), the emergency spillway elevation (now EL 55.4), and the top of dam elevation(now 57.4).
These changes are the result of the raised water quality orifice, and are noted on the enclosed plan
sheets.

Should you have any questions regarding the plans or the pond design calculations, please

contact me at 253-0040. I would be happy to discuss your concerns.

tU*h1 ?l:-'-f *JI ^^'f"*-^-

t 'd''{ ' f-a P*'A' r'*rF**r #*-Y

d"i.rrrl' o 6: t ^ **o u'5^'{*^5b"' et '

Enclosures

75 5 5\06\WORDPROC\DOCUMENT\75 5 506L07.dpw. doc

irdre P. Wells. P.E.
Project Engineer



DrvnroPMENT MeuecnMENT
L0L-E MouNrs Bey Roeo, P.O. Box 8784, Wrrr:eMssuRc, Vrncrxra 23187-9794
(757) 253-6671. Fax: (757) 253-6550 E-uen: devtman@james-city.va.us

Coor Coupur.'vcr

(757) 253-6626
Elrmoxltrirrer Drnslot Pr.rxn'rnrc

(757)253-6670 (757)253-6685

Comrrv Elrcnrln
(757) 253-6678

Inrrcn uto PEsr Ml"incsurw
(757) 253-2620codecomp@james-city.va.us environ@james-city.va.us planning@james,city.va.us

December 30, 1999

Ms. Deirdre Wells
AES Consulting Engineers
5248 Olde Towne Road
Suite 1

Williamsburg, VA 23188

RE: Williamsburg Plantation/V'DOT Combined Dry Pond

Dear Ms. WeIIs:

You submitted design information to document the modification of a dry pond
calied Facility G, built to serve a portion of the Route 199, to enable it ro serve a
portion of the Williamsburg Plantation project. The modifications involved.
converting the dry basin to a shallow marsh detention basin to meet the County's
water quality requirements for a 9-point BMP under the Chesapeake Bay
Preservation Ordinance.

The modifications as contained in the final set of calculations dated September 29,
1999, with accompanying drawings dated 2122199 with a final revision date of
9l2\l99 are approved. At the appropriate time, these proposed modifications will
need to be incorporated into site plan drawings for the first area of Williamsburg
Plantation that will drain into the Facility G.

If you have any questions or there is further action needed on my part, please
contact me at 253-6673.

Darryl E. Cook, P.E.
Environmental Director

Sincerely,

Q*r*/t(..ft
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STORNTWATER MANAGEMENT/ BMP CALCULATIONS
FOR

DRY POND

WILLIAMSBT]RG PLAIITATION/ VDOT RT 199

AES PROJECT #7555-6

Prepared By:
AES Consulting Engineers

5248 Olde Towne Road, Suite I
Williamsburg, Virginia 23 I 88

September 29,1999
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Reseruoir Report
"1,Page 'l

Reseruoir No. 2 - STORAGE POND SEPT 99

Pond Data
Pond storage is based on known contour areas

Stage / Storage Table
Stage Elevation
ftft Contour area Incr. Storage

sqft cuft

23,197
30,915
34,212
37,879
42,078
49,620

English

0.00
2.00
4.00
6.00
8.00
10.00

47.00
49.00
51.00
53.00
55.00
57.00

0
54,112
65,127
72,091
79,957
91,699

Totalstorage
cuft

0
54,112
119,239
191,330
271,297
362,985

Culvert / Orifice Structures

tAI tBI tcl

Weir Structures

IAI
CrestLenft = 0.0
CrestEl.ft = 0.00
Weir Goeff. = 0.00
Eqn. Exp. = 0.00
Multi-Stage = No

IDItclIDI IBI
0.0

0.00

0.00
0.00

No

Rise in = 0.0
Span in = 0.0
No. Barrels = Q

lnvertEl.ft = 0.00
Length ft = 0.0
Slope % = 0.00
N-Value = .000
Orif. Goeff. = 0.00
Multi€tage = --

0.0 0.0
0.0 0.0
00
0.00 0.00
0.0 0.0
0.00 0.00
.ooo .0oo

0.00 0.00
No No

0.0 0.0
0.00 0.00
0.00 0.00
0.00 0.00
No No

0.0

0.0
0

0.00
0.0

0.00

.000

0.00

No Tailwater Elevation = 0.00 ft

Note: All outflovs have been anallrzed under inlst and ouilet control.
Stage / Storage / Discharge Table

it"n" :l?i"n" 
Erevation 

3g 
o

0.00 0 47.00
2.00 uJ12 49.004.00 119.239 51.00
6.00 191,330 53.00
8.00 271,287 55.00
10.00 362,985 57.00

Clv B Clv C Glv D WrA Wr Bcfs cfs cfs cfs cfs
WrC
cfs

:

Discharge
cfs

0.00
0.00
0.00
0.00
0.00
0.00

WrD
cfs

=



Reseruoir Report
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Reseruoir No. 1 - REVISED POND SEPT 99

Pond Data
Pond storage is based on known contour areas

Stage / Storage Table

English

Stage
ft

0.00
1.00
2.00
2.99
3.00
5.00
7.00
9.00
11.00
13.00

Elevation
ft

44.00
45.00
46.00
46.99
47.00
49.00
51.00
53.00
55.00
57.00

00
12
12
12
23,197
30,915
u,212
37,879
42,079
49,620

0
6
12
12
116
54,112
65,127
72,091
79,957
91,698

0
6
18
30
146
54,258
119,385
191,476
271,433
363,131

Gontour area Incr. Storage Total storagesqft cuft cuft

Culvert / Orifice Structures

tAI tBI lcl
Weir Structures

tAI
Crest Len ft = 12.5 30.0 0.0 0.0
Crest El. ft = 53.00 55.40 0.00 0.00
Weir Coeff. = 3.00 3.00 0.00 0.00
Eqn. Exp. = 1.50 1.50 0.00 0.00
Multi-Stage = Yes No No No

Tailwater Elevation = 0.00 ft

tDI
0.0
0.0
0

o.o0
0.0
0.00
.000

0.00
No

tDItcItBl
Rise in = 42.0
Span in = 42.0

No. Barrels = I
fnvertEl.ft = 44.14
Length ft = 45.0
Sfope % = 0.42
N-Value = .013
Orif. Coeff. = 0.60
Multi€tage = ---

4.0 6.0
4.0 18.0

13
48.00 50.00
0.5 0.5
0.00 0.00
.013 .013
0.60 0.60
Yes Yes

Note: All outflows have been analfzed under inl6t and ouilet control.
Stage / Storage / Discharge Table

Stage Storage Elevation
ftcuftft
0.00 0 44.00
0.10 1 44.10
0.20 1 44.20
0.30 2 44.30
0.40 2 44.40
0.50 3 M.50
0.60 4 44.60
0.70 4 44.70
0.80 5 44.80
0.90 5 44.90
1.00 6 45.00

0.00 0.00 0.00
0.00 0.00 0.00
0.03 0.00 0.00
0.22 0.00 0.00
0.68 0.00 0.00
1.12 0.00 0.00
1.63 0.00 0.00
2_25 0.00 0.00
2.98 0.00 0.00
3.82 0.00 0.00
4.76 0.00 0.00

Discharge
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Continues on next page...

GlvA ClvB ClvG ClvD WrA WrB WrC WrDcfs cG cfs cfs cfs cfs cfs cfs

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00



,o/,
REVISED POND SEPT 99
Stage / Storage / Discharge Table

Page 2

WrC WrD Discharge
cfs cfs cft

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.09
0.14
0.28
0.33
0.38
0.43
0.47
0.50
0.54
0.57
1.97
4.50
5.28
8.70
10.09
11.29
12.37
13.37

Continues on next page...

Stage Storage
ft cuft

1.10 7
1.20 8
1.30 10
1.40 11
1.50 12
1.60 13
1.70 14
1.80 16
1.90 17
2.00 18
2j0 19
2.20 20
2.30 22
2.40 23
2.49 24
2.59 25
2.69 26
2.79 28
2.89 29
2.99 30
2.99 42
2.99 53
2.99 65
2.99 76
2.99 88
3.00 100
3.00 111
3.00 123
3.00 134
3.00 146
3.20 5,557
3.40 10,969
3.60 16,390
3.80 21,791
4.00 27,202
4.20 32,613
4.40 39,024
4.60 43,436
4.80 48.847
5.00 54,258
5.20 60,771
5.40 67,283
5.60 73,796
5.80 80,309
6.00 96,822
6.20 93,334
6.40 99,847
6.60 106,360
6.80 112,872
7.00 119,385
7.20 126,594
7.40 133,803
7.60 '141,012

Elevation Clv A
ft cfs

Glv B Clv C Clv D WrA Wr Bcfs cfs cfs cfs cfs

45.10
45.20
45.30
45.40
45.50
45.60
45.70
45.80
45.90
46.00
46.10
46.20
46.30
46.40
46.49
46.59
46.69
46.79
46.89
46.99
46.99
46.99
46.99
46.99
46.99
47.00
47.00
47.00
47.00
47.00
47.20
47.40
47.60
47.80
48.00
48.20
48.40
48.60
48.80
49.00
49.20
49.40
49.60
49.80
50.00
50.20
50.40
50.60
s0.80
51.00
51.20
51.40
51.60

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.37
3.88
4.63
8.01
9.38
10.56
11.62
12.59

5.80 0.00
6.35 0.00
7.51 0.00
8.12 0.00
9.37 0.00
10.01 0.00
11.31 0.00
11.98 0.00
13.30 0.00
13.96 0.00
15.27 0.00
15.91 0.00
16.54 0.00
17.76 0.00
18.35 0.00
19.48 0.00
20.52 0.00
21.00 0.00
21.90 0.00
22.69 0.00
48.79 0.00
48.80 0.00
48.81 0.00
48.82 0.00
48.83 0.00
48.U 0.00
48.85 0.00
48.85 0.00
48.86 0.00
48.87 0.00
53.42 0.00
57.56 0.00
60.83 0.00
64.02 0.00
67.28 0.00
70.40 0.09
73.38 0.14
76.25 0.28
79.02 0.33
81.69 0.38
84.27 0.43
86.78 0.47
89.22 0.50
91.59 0.54
92.82 0.57
96.16 0.60
98.37 0.63
100.53 0.66
102.64 0.68
104.71 0.71
106.74 0.73
108.73 0.76
110.68 0.78

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00



't/ rREVISED POND SEPT 99
Stage / Storage / Discharge Table

Stage Storage
ft cuft

Elevation
ft

Clv A Glv B
cfs cfs

112.61 0.80
114.50 0.82
116.35 0.84
118.18 0.86
119.99 0.88
121.76 0.90
123.51 0.92
125.23 0.94
126.94 0.96
128.62 0.98
130.27 1.00
131.91 1.01
133.53 1.03
135.12 1.04
136.70 0.97
138.26 0.87
139.81 0.74
141.33 0.58
142.84 0.33
144.34 0.00
145.82 0.00
147.28 0.00
148.73 0.00
150.16 0.00
151.59 0.00
153.00 0.00
154.39 0.00

WrA Wr B
cfs cfs

0.00 o.oo
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
3.35 0.00
9.49 0.00
17.43 0.00
26.83 0.00
37.50 0.00
49.30 0.00
62.12 0.00
7s.90 0.00
90.56 0.00
106.07 0.00
122.37 0.00
139.43 0.00
157.21 8.05
175.70 22.77
194.86 41.83
214.66 64.40
235.10 90.00
256.15 118.31
277.78 149.09
300.00 182.15

Page 3

Discharge
cfs

14.29
15.15
15.97
16.75
17.49
18.20
18.89
22.90
29.68
38.24
48.24
59.49
71.86
85.23
99.46
1 13.89
125.76
138.03
142.84
152.39
168.58
189.11
2'13.13
240.17
269.90
302.08
336.54

7.80 148,221 51.80
8.00 155,430 52.00
8.20 162,U0 52.20
8.40 169,849 52.40
8.60 177,058 52.60
8.80 1U,267 52.809.00 191,476 53.00
9.20 199,472 53.20
9.40 207,467 53.40
9.60 215,463 53.60
9.80 223,459 53.80
10.00 231,455 54.00
10.20 239.450 54.20
10.40 247,M6 54.4A
10.60 255,442 54.60
10.80 263,437 54.80
11.00 271,433 55.00
11.20 280,603 55.20
't1.40 289,773 55.40
11.60 298,942 s5.60
11.80 308j12 55.80
12.00 317,282 56.00
12.20 326,452 56.20
12.40 335,622 56.40
12.60 U4,792 56.60
12.80 353,961 56.80
13.00 363,131 57.00

...End

Clv G
cfs

13.49
14.33
15.13
15.89
16.61
17.30
17.97
18.61
19.23
19.83
20.41
20.98
21.53
22.07
22.60
22.46
18.96
15.08
8.59
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

WrD
cfs

:

i

=

=

Glv D
cfs

:

i

_

-:

WrG
cfs

:

i

I
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Hydrograph Report
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Hyd. No. 1

2 YEAR PRE.DEV

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 2yrs
= 47.00 ac
= 3.5%
= IAG
= 3.80 in
= 24 hrs

Peak discharoe =
ltme tnterval =
Curve number =
Hydraulic length =
Time of conc. (Tc) =Distribution =
Shape factor =

51.79 cfs
1 min
72
1600 ft
31.3 min
Type ll
484

Total Volume = 225.039 cufr

Hydrograph Discharge Table

Time - Outflow Time - Outflow
(hrs

11.78
11.82
11.85
1 1.88
11.92
11.95
11.98
'12.02
12.05
12.08
12.12
12.15
12.18
12.22
12.25
12.28
12.32
12.35
12.38
12.42
12.45
12.48
12.52
12.55
12.58
12.62
12.65
12.68
12.72
12.75
12.78
12.82

cfs)

5.34
6.96
9.17
12.16
16.13
20.87
26.03
31.19
36.16
40.82
44.99
48.43
50.82
51.79 <<
51.15
49.42
47.11
44.63
42.03
39.31
36.51
33.62
30.69
27.73
24.79
21.90
19.15
16.63
14.47
12.81
11.73
11.04

(hrs

12.85
12.88
12.92
12.95
12.98
13.02
13.05
13.08
13.12
13.15
13.18
13.22
'13.25
13.28
13.32
13.35
13.38
13.42
13.45
13.48
13.52
13.55
13.58
13.62
13.65
13.68
13.72
13.75
13.78
13.82
13.85

...End

cfs)

10.55
10.12
9.72
9.36
9.02
8.72
8.44
8.18
7.95
7.73
7.54
7.36
7.20
7.04
6.90
6.77
6.64
6.52
6.40
6.29
6.17
6.07
5.96
5.86
5.77
5.67
5.58
5.49
5.41
5.32
5.24



Hydrograph Report
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Hyd. No. 9
2 YR POST DEV ROUTED

Hydrograph type = Reservoir
Stormfrequency = 2yrs
fnflow hyd. No.' = g'
Max. Elevation = 52.89 ft

Peak discharoe
Time interval-
Reservoir name
Max. Storage

English

18.51 cfs
5 min
REVISED POND SE
187,468 cuft

Storage Indication method used.

Hydrograph Discharge Table

Time Inflow Elevation Clv A(hrs) cfs ft cfs
Clv B Clv C Clv D WrA Wr Bcfs cfs cfs cfs cfs

Total Volume = 341,056 cuft

WrC WrD Outflow
cfs cfs cfs

12.17 91.12
12.33 U.72
12.50 23.67
12.67 15.38
12.83 12.25
13.00 10.46
13.17 9.32
13.33 8.42
13.50 7.70
13.67 7.08
13.83 6.53
14.00 6.04
14.17 5.61
14.33 5.30
14.50 5.09
14.67 4.93
14.83 4.77
15.00 4.62
15.17 4.45
15.33 4.29
15.50 4.13
15.67 3.97
15.83 3.80
16.00 3.64
16.17 3.48
16.33 3.37
16.50 3.30
16.67 3.24
16.83 3.18
17.00 3.12
17.17 3.06
17.33 3.01
17.50 2.95
17.67 2.89
17.83 2.83
18.00 2.77

110.44 0.78
1 19.37 0.88
122.38 0.91
122.39 0.91
121.72 0.90
120.73 0.89
119.58 0.88
118.35 0.87
117.06 0.85
115.74 0.U
114.41 0.82
113.07 0.81
111.74 0.79
110.43 0.78
109.18 0.76
107.98 0.75
106.85 0.73
105.78 0.72
104.79 0.71
103.76 0.70
102.83 0.68
102.01 0.67
101.37 0.67
100.88 0.66
100.49 0.65
100.14 0.65
99.79 0.65
99.46 0.64
99.13 0.64
98.82 0.63
98.52 0.63
98.23 0.63
97.98 0.62
97.77 0.62
97.60 0.62
97.45 0.62

5't.58
52.53
52.87
52.87
52.80
52.68
52.56
52.42
52.28
52.13
51.99
51.85
51.71
51.57
51.45
51.32
51.21
51.11
51.01
50.91
50.82
50.74
50.68
50.63
50.60
50.56
50.53
50.50
50.47
50.M
50.41
50.39
50.36
50.35
50.33
50.32

12.47
16.36
17.il
17.54
17.28
16.90
16.45
15.95
15.42
14.87
14.29
13.69
13.08
12.46
11.84
11.22
10.62
10.01
9.43
8.76
8.14
7.00
5.99
5.20
4.62
4.49
4.37
4.25
4.14
4.03
3.93
3.72
3.43
3.20
3.00
2.83

13.24
17.24
18.45
18.45
18.19
17.79
17.33
16.82
16.27
15.70
15.11
14.50
13.87
13.24
12.60
11.97
11.35
10.73
10.'t4
9.45
8.82
7.68
6.65
5.86
5.27
5.14
5.O2
4.90
4.78
4.67
4.56
4.U
4.06
3.82
3.62
3.45

Continues on next page...



2 YR POST DEV ROUTED

Hydrograph Discharge Table

Time lnflow Elevation Clv A(hrs) cfs ft cfs

Page 2

Wr D Outflow
cfs cfs

GlvB GlvG ClvD WrA
cfs cfs cfs cfs

WrB WrGcfs cfs

18.17 2.71
18.33 2.65
18.50 2.59
18.67 2.53
18.83 2.47
19.00 2.41
19.17 2.35
19.33 2.29
19.50 2.23
19.67 2.17
19.83 2.11
20.00 2.05
20.17 1.99
20.33 1.95
20.50 1.94
20.67 1.92
20.83 1.91
21.00 1.90
21.17 1.89
21.33 1.88
21.50 1.87
21.67 1.85
21.83 1.84
22.00 1.83
22.17 1.82
22.33 1.81
22.50 1.80
22.67 1.78
22.83 1.77
23.00 1.76

...End

97.32 0.61
97.21 0.61
97.11 0.61
97.02 0.61
96.94 0.61
96.86 0.61
96.79 0.61
96.72 0.61
96.66 0.61
96.60 0.60
96.54 0.60
96.48 0.60
96.42 0.60
96.37 0.60
96.32 0.60
96.28 0.60
96.25 0.60
96.22 0.60
96.19 0.60
96.17 0.60
96.14 0.60
96.11 0.60
96.09 0.60
96.06 0.60
96.03 0.60
96.00 0.60
95.97 0.60
95.94 0.60
95.91 0.60
95.88 0.60

50.31
50.29
50.29
50.28
50.27
50.26
50.26
50.25
50.24
50.24
50.23
50.23
50.22
50.22
50.21
50.21
50.21
50.20
50.20
50.20
50.20
50.20
50.20
50.19
50.19
50.19
50.19
50.19
50.19
50.18

2.69
2.56
2.44
2.U
2.25
2.16
2.08
2.01
1.93
1.86
1.80
1.73
1.66
1.60
1.55
1.50
1.47
1.43
1.40
1.38
1.36
1.35
1.34
1.33
1.32
1.30
1.29
1.28
1.27
1.26

3.30
3.17
3.06
2.95
2.86
2.77
2.69
2.61
2.54
2.47
2.40
2.33
2.27
2.21
2.15
2.10
2.07
2.03
2.00
1.98
1.96
1.95
1.94
1.93
1.91
1.90
1.89
1.88
1.87
1.85



Hydrograph Report
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Hyd. No. 2
1O YEAR PRE.DEV

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 10 yrs
= 47.00 ac
= 3.5 o/o

= LAG
= 5.80 in
= 24 hrs

Peak discharge =
Time interval =
Curve number =
Hydraulic length =
Time of conc. (Tc) =Distribution =
Shape factor =

116.17 cfs
1 min
72
1600 ft
31.3 min
Type ll
484

Total Volume = 482.602 cuft

Hydrograph Discharge Table

Time - Outflow Time -- Outflow
(hrs

11.72
11.75
11.78
11.82
11.85
1 1.88
11.92
11.95
11.98
12.02
12.05
12.08
12.12
12.15
12.18
12.22
12.25
12.28
12.32
12.35
12.38
12.42
12.45
12.48
12.52
12.55
12.58
'12.62
12.65
12.68
12.72
'12.75

cfs)

12.U
14.76
17.91
22.10
27.61
34.76
43.89
54.46
65.67
76.67
87.02
96.51
104.75
111.18
115.22
116.17 <<
113.74
109.10
103.28
97.16
90.82
84.30
77.65
70.92
u.17
57.47
50.89
M.54
38.56
33.19
28.65
25.22

(hrs cfis)

12.78 23.01
12.82 21.60
12.85 20.62
12.88 19.75
12.92 18.94
12.95 18.21
12.98 17.53
13.02 16.92
13.05 16.36
13.08 15.84
13.12 15.37
13.15 14.95
13.18 14.56
13.22 14.20
13.25 13.87
13.28 13.57
13.32 13.29
13.35 13.02
13.38 12.76
13.42 12.52
't3.45 12.28
13.48 12.05
13.52 11.83
13.55 11.62

...End



Hydrograph Report
Page I

English

Hyd. No. 6
10 YEAR POST-DEV

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 10 yrs
= 47.00 ac
= 3.7 o/o

= LAG
= 5.80 in
= 24 hrs

Peak discharge
Time interval
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

183.47 cfs
5 min
82
1600 ft
22.6 min
Type ll
484

Total Volume = 648.925 cuft

Hydrograph Discharge Table

Time - Outflow
(hrs

11.67
11.83
12.00
12.17
12.33
12.50
12.67
12.83

...End

cfs)

24.38
66.13
158.68
167.91
98.39
41.30
26.62
21.11



Hydrograph Report
Page 1

Hyd. No. 10

10 YR POST DEV ROUTED

Hydrograph type
Storm frequency
Inflow hyd. No.
Max. Elevation

Reservoir
10 yrs
6
54.81 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

'114.28 cfs
5 min
REVISED POND SE
263,700 cuft

Storag€ lrdicatbn method used.

Hydrograph Discharge Table

Time Inflow Elevation Glv A(hrs) cfs ft cfs

Total Volume = 643,103 cuft

WrB WrG WrD Outflowcfs cfs cfs cfs
Glv B Clv C Glv D
cfs cfs cfs

WrA
cfs

62.92
91.07
58.22
29.48
15.74
8.44

12.00 158.68
12.17 167.91
12.33 98.39
12.50 41.30
12.67 26.62
12.83 21.11
13.00 17.98
13.17 15.97
13.33 14.40
13.50 13.15
13.67 12.07
13.83 11.12
14.00 10.28
14.17 9.53
14.33 8.99
14.50 8.63
14.67 8.35
14.83 8.08
15.00 7.80
15.17 7.52
15.33 7.25
15.50 6.97
15.67 6.69
15.83 6.40
16.00 6.12

...End

52.4',1
54.41
54.81 <<
54.34
53.85
53.56
53.37
53.23
53.12
53.02
52.92
52.81
52.68
52.56
52.43
52.30
52.17
52.05
51.93
51.81
51.70
51.59
51.49
51.39
51.29

118.26 0.87
135.22 1.03
138.31 0.87
1U.64 1.04
130.68 1.00
128.26 0.98
126.65 0.96
125.48 0.95
124.54 A.93
123.69 0.93
122.80 0.92
121.81 0.90
120.73 0.89
119.59 0.88
fi8.41 4.87
117.23 0.85
1',t6.07 0.u
114.93 0.83
113.81 0.81
112.72 0.80
111.65 0.79
110.61 0.78
109.60 0.77
108.62 0.75
't07.66 0.74

4.22
1.99
0.35

16.78
86.06
114.28 <<
81.17
51.04
36.42
28.52
23.87
21.28
19.31
18.61
18.22
17.79
17.33
16.U
16.34
15.85
15.34
14.84
14.34
13.83
13.33
12.81
12.31
11.79

15.92
22.10
22.35
21.91
20.55
19.70
19.12
18.70
18.35
18.03
17.70
17.32
16.90
16.45
15.98
15.49
15.01
14.52
14.03
13.U
13.04
12.55
12.05
11.56
11.05



Hydrograph Report
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Hyd. No. 3
25 YEAR PRE.DEV

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 25 yrs
= 47.00 ac
= 3.5 o/o

= LAG
= 6.80 in
= 24 hrs

Peak discharge =
Time interval =
Curve number =
Hydraulic length =
Time of conc. (Tc) =
Distribution
Shape factor

151.09 cfs
1 min
72
1600 ft
31.3 min
Type ll

= 484

Total Volume = 624.143 cuft

Hydrograph Discharge Table

Time - Outflow Time -- Outflow
(hrs

11.68
11.72
11.75
11.78
11.82
11.85
11.88
11.92
11.95
11.98
12.02
12.05
12.08
12.12
12.15
12.18
12.22
12.25
12.28
12.32
12.35
12.38
12.42
12.45
12.48
12.52
12.55
12.58
12.62
12.65
12.68
12.72

cfs)

15.20
17.72
21.01
25.28
30.91
38.25
47.69
59.63
73.32
87.77
101.86
115.04
127.05
137.38
145.32
150.12
150.95
147.47
141.18
133.43
125.28
116.88
108.28
99.52
90.69
81.86
73.13
64.59
56.38
48.69
41.80
36.00

(hrs

12.75
12.78
12.82
12.85
12.88
12.92
12.95
12.98
13.02
13.05
13.08
13.12
13.15
13.18
13.22
13.25
13.28
13.32
13.35
13.38
13.42
13.45

...End

cfs)

31.64
28.84
27.06
25.82
24.72
23.70
22.77
21.92
21.14
20.43
19.78
19.19
18.66
18.16
17.71
17.30
16.92
16.56
16.23
15.90
15.60
15.30
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Hyd. No. 7
25 YEAR POST.DEVELOPMENT

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 25 yrs
= 47.00 ac
= 3.7 o/o

= LAG
= 6.80 in
= 24 hrs

Peak discharge =
Time interval =
Curve number =
Hydraulic length =
Time of conc. (Tc) =Distribution =
Shape factor =

227.00 cfs
5 min
82
1600 ft
22.6 mtn
Type ll
484

Total Volume = 806,819 cuft

Hydrograph Discharge Table

Time - Outflow
(hrs

11.67
11.83
12.00
12.17
12.33
12.50
12.67
12.83

...End

cfs)

31.60
84.05
197.49
206.89
120.39
50.11
32.22
25.53



Hydrograph Report
Page I

Hyd. No. 4
1OO YEAR PRE-DEV

Hydrograph type
Storm frequencv
Drainage irea '
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 100 yrs
= 47.00 ac
= 3.5 o/o

= LAG
= 8.60 in
= 24 hrs

Peak discharge =
Time interval =
Curve number =
Hydraulic length =
Time of conc. (Tc) =Distribution =
Shape factor =

216.18 cfs
1 min
72
1600 ft
31.3 min
Type ll
484

Total Volume = 891,574 cuft
Hydrograph Discharge Table

Time - Outflow Time - Outflow
(hrs

11.67
11.70
11.73
11.77
11.80
11.83
11.87
11.90
11.93
11.97
12.00
12.03
12.07
12.10
12.13
12.17
12.20
12.23
12.27
12.30
12.33
12.37
12.40
12.43
12.47
12.50
12.53
12.57
12.60
12.63
12.67
12.70

cfs)

22.91
26.26
30"63
36.25
43.56
53.08
65.29
80.67
99.25
119.40
139.66
158.78
176.32
191.78
204.25
2',12.74
216.19 <<
213.44
205.80
195.11
183.35
171.23
158.81
146.18
133.43
120.69
108.07
95.71
83.77
72.46
62.14
53.19

(hts

12.73
12.77
12.80
12.83
12.87
12.90
12.93
12.97
13.00
13.03
13.07
13.10
13.13
13.17
13.20
13.23
13.27
13.30
13.33
13.37

...End

cfs)

46.05
41.16
38.05
36.07
34.47
33.01
31.67
30.44
29.32
28.30
27.36
26.51
25.74
25.03
24.38
23.79
23.24
22.74
22.26
21.81



Hydrograph Report
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Hyd. No. 8
1OO YEAR POST DEVELOPMENT

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 100 yrs
= 47.00 ac
= 3.7 o/o

= IAG
= 8.60 in
= 24 hrs

Peak discharge =
Time interval =
Curve number =
Hydraulic length =
Time of conc. (Tc) =Distribution =
Shape factor =

305.57 cfs
5 min
82
1600 ft
22.6 min
Type ll
484

Totaf Volume = 1,Q97,217 cuft
Hydrograph Discharge Table

Time - Outflow
(hrs

11.58
11.75
11.92
12.08
'12.25
12.42
12.58
12.75
12.92

...End

cfs)

31.93
70.96
192.69
305.57 <<
217.93
106.81
48.38
37.23
30.59



Hydrograph Report
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Hyd. No. 12

1 OO YR POST DEV ROUTED

English

242.61 cts
5 min
REVISED POND SE
336,376 cuft

Hydrograph type
Storm frequency
Inflow hyd. No.
Max. Elevation

Reservoir
100 yrs
I
56.42 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

Storag€ Indication methorl us€d.

Hydrograph Discharge Table

Total Volume = 1 ,09'1,386 cufr

WrG WrD Outflowcfs cfs cfs
Glv B Glv G Clv D
cfs cfs cfs

Time
(hrs)

Inflow Elevation Clv Acfs ft cfs
WrA Wr Bcfs cfs

12.00 267.77 54.75
12.17 277.12 56.36
12.33 159.88 56.17
12.50 65.88 55.35
12.67 42.24 54.43
12.83 33.43 53.94
13.00 28.42 53.68
13.17 25.21 53.51
13.33 22.70 53.39
13.50 20.71 53.30

...End

137.90 0.89 22.49
149.86 --
148.53 

-142.49 0.39 10.11
135.38 1.03 22j5
131.44 1.01 20.82
129.25 0.99 20.05
127.85 0.97 19.56
126.86 0.96 19.20
126.08 0.95 18.92

84.56
61.28

87.16
230.76
211.93
135.44
64.32
34.42
21.O1
13.82
9.23
6.41

110.54
234.42
209.81
141.72
87.50
56.24
42.O4
34.35
29.39
26.28



CONSUTTING ENGINEERS

5248 Olde Towne Road ' Suite 1 ' Williamsburg, Virginia 23188

(757) 253-0040 . Fax (757) 220-8994 ' E-mail aes@aesva.com

hne 14,1999

Mr. Darryl E. Cook, Environmental Director
James City County
l0l-E Mounts Bay Road
Williamsburg, Virginia 23185

RE: VDOT/ WILLIAMSBURG PLANTATION COMBINED DRY POND

Dear Mr. Cook:

Please find enclosed three sets of revised 11"xI7" plans for the above mentioned project.

During a review of these plans, an error was found in the top elevation call for the DI outlet
structure. The top elevation is to be 51.90, not 51.790. The details of the outlet structure
appearing on sheet two are correct.

Should you have any questions regarding these drawings or the pond design, please

contact me at 253-0040. I would be happy to discuss your concems.

AAConsulting Engineers

Deirdre P. Wells
Project Engineer

S :UOBS\7 55 5\06\WORDPROC\DOCUMENT\75 5 5 06L06.dpw.doc

t*l*4
#rffiffl-E

Sincerely,



5248 Olde Towne Road ' Suite 1 ' Williamsburg, Virginia 23188

(757) 253-0040 ' Fax (757) 220-8994 ' E-mail aes@aesva'com

FILECOtr

RE:

June 3, 1999

Mr. O. Marvin Sowers, Director of Planning
James City County
P.O. Box 8784
Williamsburg, Virginia 23187 -81 84

Joint Williamsburg Plantation and VDOT Stormwater Management Pond

AES Project No. 7555-6

Dear Mr. Sowers:

Please find enclosed 3 sets of plans and calculations for the joint stormwater management

facility for the VDOT Routelgg and the Williamsburg Plantation projects. We are sending

copies of this "final" plan to your office for County review (and approval) to insure that this

facility meets the County design requirements.

This facility is in the location shown on the approved Williamsburg Plantation as the

Stormwater Management Pond for Phase III. The proposed combined facility has come about

as part of a tentative agreement between VDOT and Williamsburg Plantation necessitated by

VDOT's need for Stormwater Management facilities in this area for the Route 199 project- This

facility is located on the land originally condemned by VDOT for the Route 199 project;

however, the land is now proposed to remain under the ownership of Williamsburg Plantation

with an easement granted to VDOT.

The joint facility has been designed as a pond with a shallow marsh bottom in order to

fulhll the James City County requirements for a 9-point BMP facility. While the bottom of the

pond is not depressed as per the normal shallow marsh design, wetland species have proliferated

in the existing VDOT dry pond due to the high water table at the site. With that knowledge in
mind, in our enlargement of the existing pond we maintained the existing bottom elevations to

insure continued growth of wetland species. Of course, this proposed pond fulfilts the VDOT
criteria for flow attenuation serving their primary road system and they have approved the

attached plans. Several different design options were explored by AES to incorporate the

existing outlet structure and, thus, retain the integrity of the structure. The attached design

requires that the crest of the outlet structure be raised, a process which may be completed "in-
place" and will not compromise its integrity.



Mr. O. Marvin Sowers, Director of Plannins
June 3, 1999
Page 2

The pond currently constructed at the site is a single use pond by VDOT on right-of-way
they acquired by condemnation. This pond will remain as is untii Williamsburg Plantition needs
additional stormwater capacity for the future phases of their project. Then Williamsburg
Plantation will reconstruct the pond per the attached plans under a permit granted by VDOT as
part the overall agreement between VDOT and Williamsburg Plantation. The attached site plan
indicates the location of the proposed stormwater management pond and shows the permanent
easement that will be dedicated to VDOT as part of the overall agreement between VDOT and
Williamsburg Plantation. This easement has been placed such that conflicts will be avoided with
proposed buildings, roads, and parking lots associated with proposed Williamsburg Plantation
development.

If there are specific questions related to the pond calculations, please contact Deirdre
Wells at our office. If there are general questions on location, operation, br maintenance, please
contact Richard Costello.

Sincerely,

AES Consulting Engineg

R.ichar<i A. Costeiio. P.E.
President

Enclosures

cc: Richard Gordon - Tanner, Mulkey and Gordon
J. Brady Pittman - HDL
Corinna Caldwell - Williamsburs plantation

S :UOBS\7 55 5\06\WORDPROC\DOCUMENIT5 55 06L04.rac.doc
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Jomes City County Development Monagement

Fax

Firm or Compony: A f \
Focsimile Number:
Number of pgges including thiq,tronsmittol:

Jomes City County

P.O.Box 8784
Wi I liomsbur g, Virginia 23187 -87 84

Office Phone: 757 -?53- 

-
Fox Number : 7 57 -253-6 I 50

Comments:

If you do not receive oll poges, call757-253-6671os soon os possible



DnvrroPMEM MeNecnMENT
10L-E Mounrs Bev Roeo, P.O. Box 8784, Wureusmrnc, Vrncrrtt 23l87-a784
(757)253-6671 Fax:(757) 253-6850 E-uau.:devtman@james-city.va.us

Coor Coupuetrcr

(757) 253-6626

codecomp@ j ames-city.va.us

August 23,1999

Envnonuuvrer Drusron

Q57) 253-6670

PrenNINc

(757) 253-6685

Counrr Excnvmn

(757)253-667s

Imrcnerro Pgsr Menecrurtr

o57)253-2620environ@james-city.va.us planning@james-city.va.us

Ms. Deirdre Wells
AES Engineering
5248 Olde Towne Road, Suite 1

Williamsburg, VA 23188

RE : VDOT/Williamsburg Plantation Combined BMP

Dear Ms. Wells:

I have reviewed the plan and calculations you provided regarding the modification of the

BMP facility that is to be shared by VDOT and Williamsburg Plantation and I have the

following comments:

l. There is no proposed permanent pool for the marsh system. Although there is a

large amount of wetlands vegetation growing in the bottom of the BMP due to the

presence of groundwater, awetland BMP attains its high removal efficiencies

through the permanent retention of a certain volume of water. This retainage of
water allows for the removal of nutrients by biological uptake. The facility as

designed would release all the water from a given storm within approximately 24

hours, which would not allow for biological uptake to occur. Therefore, the

elevation of the low release orifice needs to be raised to elevation 47 .5 to create the

retention area for the marsh. This will not require the removal of soil or vegetation

from the existing bottom of the BMP but may require adjustment to other release

stuctures.

2. Although I understand the stormwater requirements for the two projects differ in
that the VDOT BMP does not need to meet our water quality criteria, it is not valid

to design the wetland area only on the basis of the Williamsburg Plantation

drainage area. In order to provide for the requirements of the watershed, a marsh

volume of 25,604 cubic feet would be required for to be retained. At elevation

47.5, a storage volume of about 37,000 cubic feet is provided. This exceeds the

volume requirement. However, the minimum required surface area to meet the

loading requirements is 35,300 square feet while the pond provides about 25,000

cubic feet. However, as the BMP controls additional volume above the minimum

requirement for the water quality volume drawdown, 88,057 vs. 56,898 cubic feet



required this will be acceptable. However, when the BMP is redesigned with the

permanent 6-inch deep marsh, a similar excess volume will need to be provided to

account for the shortfall in the marsh surface area.

3. When the pond is resubmitted, please revise the calculations in total; don't submit

just the revised pages as it is difficult to follow the changes.

If you have any questions regarding this matter, please contact me at 253-6673.

Sincerely,

o""r tGJ,.
Darryl E. Cook
Environmental Director, P.E.
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October 22,t999

To: AII VDOT Drainage Designers

From: Charles Mclver, State Hydraulics Engineer

Subject: REVISED STORIvIIMATER I\{ANAGEMENT REGULATIONS

Enclosed please lind a draft version of I&I Memo LD-99[D)195.3 dated September 14,
1999. This drafr.isfirul.ard:comptete erccept it docs not include copi€s of the insertable
shccts wtrich constihrtc the last 4 pages ofthe memo. Formal distribution ofthe I&I will
be made as soon as the drawings are available. Also a$ached are some excerpts frorn the
ncw State SWM Handbook and some example computations for water quality volurne,
water quality orifice sizing and drawdown time. The attachment (1998 STATE SWM
SEGULATIONS & 1999 SWM HANDBOOK) includes a list of the rnain points of the
rwisions on thc covcf, she€t.

The State SWM Regulations were revised in 1998 but the revisions could not be
implemented until thc State SWM Handbookwas distributed in 1999. The attached I&I
Memo has bccn rcviewed by the State Departmcnt of Conservation and Recreation
(DCR) and is now approved after sorne comments frorn DCRwere added ro rhe memo.

Please note that the effective date of this memo is applicable upon receipt. Also note thar
the intent of implementation is not to detay plan deviloprnent ior the soie purpose of
compliancc with thc rcvised SWM reguluions.

!f you have any questions about applying the new SwM reguiations, please conrast the
\IDOT cantral office Hydraulics Section. Some form of additional instruction will follow
in the near future.
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VIRGTNI,A DEPARTMENT OF TMNSPORTATION

LOCATIOI{ AND DE,SIGN DIWSION

J, -:,-,t'
\ P'03

\

INSTRUCTIONAL AIID INFORMATIONAL MEMORAI{D UM

Churges arc3ffi6ll

llANa6glgvT OF STORMWATER

NUMBER:
LD-9e (D) 1953

Engineering and plan preparation
DATE:

Novernber 17,lggg

SIIPER,SEDES:

LD-94(D) tes.z

EFFECTIVE DATE

thi{ mcriio is'effeitivi'ugih rcceipt foi all pr;j;i" ai;'fit rhe drain6?eii6-prrase of prandarclopment 'For pmjccl that arJ *t 9" tiitd Io"p-;;r stage,'ievisions in the stormwaterManagement dcsign snlua oo, u" iif 
l{""Iy. p; G;"*;".-of compryrng wirh this memo, butrcnisioru should **:Siguncant plan revisions ,ri nu.a"a ror oolirealooi. tn" intenr is ro

l".tj":t* 
pran dcv.ctopmenr or projecf "";;s;;#;G;G;; rd;pryrne with this

CURRENT REVISION

BACKGROI.JND

Acts of the Generar Assembry have resurted in the issuance of stormwater Manand Erosion and s:dT..nl bonmt- p&s) regurarion, m" Er[gr"r .uppri..,ffitln'J:ffi.operations associated with-these t.guluiio* is adlressed in this memoianaurn. Instructions fortlc
ll|ff:*tton 

of the E&s derails i,,ffi'uss.mblies -. .on 
"i'ed 

in the current version of iIM LD-



Aug-24-OO 05:26P VDOT
|rrmlaiond &, Iaforrratlonal Memorndum
Lrt99 (D) teJS
Srcer2 of l9

P-()4

OBJECTIVE

SWM

E&S

CRITERIA

General

To inhibit thc deteriot"liol of the squatic environment by instituting a stormwarcr sumagement
program that maintains both waler quantity and quality post dcveloprrrl"ot runoff characterisiics, as
ncarly as-practicable;.equai to or bener.,r .*pre-dlvelop,mentnrnoff_characteristics.

To effectirrcly contol soil erosioru sediment deposition, and post developmenr runoffto minimizesoil crosion and to prcvent any sedimenr from escaping &e project limits.

o The nrnoffcontrol provisions of both.regulations are complernentary and will be addressed under asingle set of criteria. The information Ld inskuctions contained in this memorandu.n supersedeall prcvious departmenlal documents. wherc thcre arc conflicts withlrwious instrucdons, rhismernorandum shall takc preccdence 
I

r - The Emsion and sediment control Reguladons apply to all activities that disturb 929 squarc meiers(10,000 square feet) or rnore of land area-

o Thc Storrnwater Managcment Regulations are applicable to all state projects.

t.

)

3.

itraElE,:go
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hstruerirrlt & lnbrmarional MtirorarCum

'Til?;ii;
'" :--o "State Projects" are those land development activitics_ whercin VDoT has funded any portion of Othe design, right of way acquisition, oi.o*u.r"ri""li";r.urrg'1i*tiqil,L.;r*;liip:]$j 

",ggE*tryqng statc_highnays). projecg *hd;;;;;itg""a 
""a 

constructed by otherparties and thatare acceptcd into the state system for mainten*".-"ft., completion of construction 0ndlgdin'gsubdivisioo:iirees; are not considered state projects and mLt confonn to appropriare localregulations" Land. developrnent activities oc"unin;;rhi" cxisting vDoT righr of nnay, which areallowed by permit and which are designed, coultructed, and fi:nded by orher parties, are norconsidered state projects and m'st confofo orppropriate rocal reguiations..

.- 'tatrd' Ecrrclopnrunr hqsct'- is defined-as a manmadb change ro the land surface ttnt potentialtrvchanges its nrnoff characteristil; a pcrmanent condition. The permanent condition shouldconsider the effects of rnatruc vcgetative covcr and should not be concerued with temporaq,changcs due to conslruction actiities. The remporary changes are addressed by the E&Sregulations.

V.et9g$!!qty Control

:i'feet). _of land

upon thc O

Pre-developrnent conditions shall be that which exist at the time the road plans are approved forright of uray acquisition' err lanacovershall berou-"Jto be in good condition regardless ofactul conditions existing ., ,rt" ,i*.-il1-.ompuations are made.
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' Existing swales-being utilizcd as natural outfall conveyances for pre-development run-ofr\dll bccoruidered as channels and, if the srale satisfactorily rneers the criteria contained in Minim'rustandard 19 of the virginia Erosion and sediment contol Regulations for postdevelopmenr nrn-ofi it u/ill be considered as an adeq,ate receiving channel.

' surfacc runoff from drainage *.as oi*oee acres or morc that pass through a disturbed arca musrbe controlled by a sedimeirt. basin- The sediment basin shall be designed and constructcd toaccommodate the anticipated sediment loading from tbe .land disturbiJg activity and adjacentproperry within the watershed that ha1a. hi.eh erJsion potcntial. The dcsign"of the oudall device orsystem sha[ take inro account thc rotar druilnage;; ti";;;,1,r;,il[|.;;.
o construction of storrnwster'management facilities should be avoidsd iu floodplairu. when rhis isunavoidable' a qpecial examinat'ion to dctermine the adcquacy of tbe proposed sbmrwater'management facilities during the l&year flood shall bc reguired. The purpose of this analysis is toensure that the stormwaEr managcment facility will operate effectively. The stonnwatermanagement faciliry shall also be eiamined for srructural stabiiiry during rhe passage of the 100-year flood evcnt on the lloodplain and shall be examined t:: ^i por"iui" i*pacrs caused by the' basin on the 100-year fl"J[;;eristics of the floodptain. The constnrction of srormwarer !rnzrnagement facilities shall be in compliance with aii appti.uble rcgulations undela. Nutio*i 

i
Flood Insurance prograrn.

' If it can be demonstrated that the toul drairpge arEa to the point of analysis within the receivingchannel is 100 times great",,t*-ir,. coorriiutini a*irrug* 
3ea if the pro.lcci, rhe receivingcha*cl may be consiclered adequate, wi^th respeci to cha*er stability requirernens under theEros ion & Sediment Regulation.,.'*itho ut further computat ion..

Impounding structures (d8ns) that are notcovered by ttre Virginia Dam safery Reguladons sha,l bectecked for strucbral integdry and floodplain impact f;. th; I00-yearsorm evenr.

.on".*".f 
from thc sormwater management facilities shall be discharged into an adequate L._ggi6g

#-ffi!*t* .F.4.

JilDCP;

J.

/-.

Extodcd
Voluriiii
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Non-strucrural pracdces including, but not limited to, conuol of land use development,
rninimization of impewior:s areas ind curbing requirements, open space acquisition, flooapta;n
mane-gement, and prorecrion of wetlands rnay be utilized as appropriate {;1a!i$htiQ!i.'g-ig4tr
3ti$-ry the water quality requirements. Approval of such non-srructuirl measures will be secured
in advance from the Deparrrncnt of conservation and Recreation (DCR).

MULTI.USE'BASINS
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IMPLEMENTATION

Plan Prcparation

r Standard and minimum plan projects shall show stormwarer management and erosign control
meiuiures on rhe plans as directed in IIM LD- (D) l l and i$ noaa ndsipnManirat.

' 51o-nF projects must have thc erosion and sediment control measures includcd in the const'ction
narrative addressing thcir placcmcnl Thisnarrative may be.supplemenred by appropriae "simple,,
sketches. Storm\ryater management faciliries may be- addreisid in a similar- lashion provided
sufficient detail is included to ensure their proper construction. When this is not pra'cticable,
additional sketches shall be inctuded in the oo-it"" assernbly to define the construction of these
items.

o Any-other t)?e of projecr activity that does not have a plan, such as sorne SAAp projects, shall
confomr to &e no-plan requirernents-

o .Maintenance rctivities which disnrrb more than 929 square meters (10,000 square feer) must have aplan- dcvclopcd by thc appropriate personnel that iddr"sr.s the erosion and sedimenr conuol
requiremen6 for that acdvity. Maintenance activities which involve a "Land. Development
Project" of one acre or more of land must have a stormwater management plan. The plan shall. eonform to the requirements for a no-plan project.

' Normal ditch clcaning and pulling of shoulders are not considered land disturbing acriviries for thepurposes of crosion and sedimenrconrol if less thfr gzg square rneters (10,000 square feet) ofdrainage area is distwbed feeding any one pipe or ditch outret-

FoundatioiDaE

mgi{ufg thc bas!:, Fii.W af{, on
OR

Fofr ffiE-6f ae " 

s wrur baiin.

l.
2.
J.
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Right of Way

. Permanent storrnw.ater.nanagement facilities inay be placed in fee right of way or in pennanent
easements. It is recommended that all permanent stbrrnwater management facilities (dams, ponds,
risers, etc.) be placed within fee right of way initially. Ditches and similar features may initially be
placed in pcrmancnt ca;ements. Thc final dccision on right of way versu:r pErmanent easement can
be rnade at the field inspcction or as aresult of the design public hearing. The Department will
generally bc amenable to the desires of affected landowners in this matter. The multiple use of
Property for stormwater management and such feanues as utilities is permissible- The decision on
the advisability of such actions must be made on an individtral site basis.

' l-.g:st'f-b jffile'B-ti,cs i!'liqatp$-.,4":ffli$l{dei.9s.*r$"ye{ii.$i_a:siiseslpcR-

'' Watcr Quality BMP,.,_,r . r
'i-- S.-.ii:raai. :!'1f +:' j+:.:l i:-: :'; l-'

':- ''. . .'n ;-tr-;r':::-'--.:. - . :.-

Vegetsted trlter striq
Crrassed swale ';

--. i ,'i",.'lGZlYo ..i;:'.,.
:.. '.'-.. . . r.!i...- r.j::.-.

' ':-r'; ":':

Con$ructcd wctlands
Baeaded detentioo (2x*e Vot)
Rctcntion b'aiinI (3xWQ Vol.)

t. x -" JQo/o'.: :iJ-,,:::,.;, :..' 
.

.:.::: 35Yo';:#;-i:
. ...i_ -40TO _ ..:-1i..:,:i.-'

Extended
Reteution basi.II (axWQ Vol)
Infiltarion (liWQ,Vol) .,,-'..'

5AYo .i,.
- ..-_: .. r_ :l' . r. 50%.;'. - ':,:j .:=::s0'4|jll;"'#' 'i. 50y"' ' --. .' ;

.,:..',i.-jp,15gyo;|, 1 ': -'-;:'' 1l .':i'
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DESIGN GI.JIDELINES

than lm (3 ft.) if possible, in order to reducc the hazard potential. If the depth needs to be more tban
about lm (3 ft-) fcncing should be considered. .--:' :, - ': : i " 

''j "' '

!n
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Perimetcr Controls

r Fencing of:WM Basirs

- Fencing "-l*T*ler man4gement basins is normally not requircd and should not be usedfor rnost basins due to:

o Insignificast Hazard

Pording of watcr in the basin shourd oory occur with very

T^l3jt."g W.. . Te ponded i6,h ;u fiF-ffiiffi
meter (l feet). ponds and rates are aJmost never ffievenlocated in subdivisions and have deep, pernanent ponding.

. Limits Maintenance

Fencing will tiruit maintenance operations and could deter the &equenc1. ofmaintenance' Maintenance operations can damage fencing particularty if cquipmcnrbecomes surck.

Fencing of swM basins mav gccasionailv be needed and shourd be used when:

r Basin is deep with -ponded.lep1h go",., rlnn {btfii 1 merer (3 feet) aad./or has srccl"side stopes with 2 or more sidaslofts ;;p*;fr1:i,' "'

' Basin is in close proxirnity to schools, playgrounds or-sirnilar areas rvhcre childrcn ni.r.be expected to frequenti

or

and be

about I

may bc

r Recommended by rlre Figld Inspection Report, the Residcnt Engincer or rhccity/county (wherc city/county * ri,un" ou.r,iuirrtrn*". rrrponsib i liry. )
. Barricadcs

- A chain or-gate may be needed on some basins to prohibitconcern with dumping or other rurdesirabre u..*.
vehicular access if therc rr

. Signs

storms

they

'No Trespassing sigrts" shall be considered for usc on all basins, whether fenced crrunfenced and should be recomrn."d;; nccded on thc Fierd Inspection Report.
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Regional Facilities

r Therc are nlany c'ses where it is rnore feasible to develop one large stormwater management
facility to control a watershed area rather than a number of small individual facilities 

"oolot-t-ingsTall drainage basins. The concept of regional stormwater managernent facilities is.cndors"J t;VDOTprovided thar cerrain rcquircmcnts arc mct.

o DeveloPment and use of rcgional storrnwater management facilities must be a joint undertaking byvDoT and the local governing body. The site rnult be-part of a mastcr stormrvater management
plan darclopcd by thc local governing body and any agrcements relatcd to these facilities must be
connrmrnatcd bctwcen VDOT and the local goveming body. VDOT will not enter into an
agreement wirh private individuals or corporations.

' Wlpre the roadwal e.rn-Uar*ment seryes as an irnpounding structure, the right of way line willnormally bc sct at the inlet facc of the drainage srnrcture. Thl locat gou"mr,.nr will be i"rpo*iUl
for the maintcnance and liabilities outside if n" right of way and VDOT wilt accept the same
rcsponsibilities inside rhe right of rray.

' Hydraulic designof rcgional managernent facilities musr address any mitigation needed to offset
irrcreases in runoff {i:* {9 roadwiy. stonn*arer management faciiities locareo upsrream of rheroadway shall provide sufficient mitigation of peat ou,no* to compensare for roadrvay runoffwtrich may bypass rhe faciliry.

Maintenance

' Requirements for maintenance'of stormwater management facilities. the rccommended schedule ofinspection and rnaintenance' and the identificarion;i;.;""r responsible for the mainrenance rvillbe addressed by the Maintenance Division.

Future Reconstnrction

' [f a stormwater management facility is constructed to address the increase in runofffrom a currentproject and' at some time in the fi]tur., is displaced ,o u."o*rodate future construction. a newfacility constnrcted at that time must address incrcases in runoff due to the future construc(ion andthe increases in runoffthat were mitigated by rhe original stormwarer r*"g.rn.ri, 
-r".rriii. """ :
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Reporting

. VDOT is required to submit an annual rcport to thc Dcpartment of Conservation and Recreation
(DCR) rhat identifies the location, number and type of stormwater management facilities installed
drtring the prcceding year, their storage capacities, the affected water body, and a sunmary of any
waier qulity mctnitoring data associated with the facility. .A database has been established on the
Hydraulics Section's telecommunication file system to record this type of data for all projects. tt
shall bc the resporsibility of thc district drainagc cnginccr and thc hydrzulic design engineers in the
Central ofiice to ensure that rhe required information is logged on the database for all stormwater
management facilities that arc designed for rcadway projects. In order for the daubase to reflecr
those facilities constructed during the . prcceding yeu,.it is recomrnended that the required
information be logged at the time of the fint subrrission of plans to the Constnrction Division. The
rcporting pcriod will.bc.from July I to Junc 30.

PLAN DETAILS

' To be used at all applicable locations where a drop inlet type control structure is dcsired.

Stormwater Management Riser pipe S.ffiiidrd SIMI\a-Ifp

To bc used at all applicable locations where an opcn top rnanhole type control stru*ure is desired.

Diameters from 900 nun to 1500 mm in 150 mrn increments (36" to 60" in 6" incremenrs)-

Height of structure above outlet pipc inverf$.$tCte limited to about I meter (3 fect) maximum.

Stormwater Managernent Darn

. To b€ used at locations
standard codwalls).

o Qetails to be provided for individual locations.

Dctails of. control structurcs other than those above shall be submined to the office of the State
Hydraulics Engineer to facilitare future development of standard details.

Y!o.g_-Lt{1!t Ep" control stnrcture is dcsired (incrudcs modificarions to
;luf irsBror$lri{gEF}nelpel-aiasj

o Provide at each rocation requiring a water quarity orifice.
e{iie+iia$:6iE+_qd:efe?.h FA
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Access

o A means of access for inspection and maintenance pcrsonnel shall be provided at each SWM

facility location.

r A tdrnaround should be providcd on vehicular entrances when needed based upon accessibility

and traftic volume-

o Appropriatc surface muerial shall be provided for each vehicular entrance.

Method of Measurement - Basis of Payment

Stormwater Management Drainage Structure (SWM- I ) :

. Basis of payment to be linear meters (feet) rneasured from invert of stnrcture to top of concrete

,COV€E-

Stormwater Management Riser Pipe:

. Basis of payment to be linear meters (feer) of the sizs specilied mcasured from invert of
. itruchrre to the top ofthe structue.

Stormsater Managemcnt Dam:

. Basis of payment ro be m'(cubic yards) of Concrete C.]q;9-A3 Misccllaneous and kilograms
(pounds) of Reinforcing Steel.

Grading:

. Excavation for stormwater management basins rvill be measured and paid for as nrl (cubic

yards) of Stormwater Management Basin Excavation.

. If additional fill marerial is needcd for dams or berms this wiil be measwed and paid for as ml
(cubic yards) of Regular Excavatioru Bo rrow Excavation. or' Embankment.

. The Grading Diagrarn is to reflect ho,*, tle ml (cubic yards) of Stonnwater Management

Excavation and mr (cubic yards) of Embanliment or Borrow is to be distributed.

Stormwater Management Surnmary

r All items rclated to the construction of stormwater miuurgement facilities shall be summaized,
by location, in a separate summary located on or near the Drainage Summary (see aneched

exanple).

. tf Borrow or Embankment is needed, includc in roadw4y totals on Crading Diagrara and
Summary-
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PAY ITEMS

The following pay items are established:

PAY ITEM IINIT ITEM CODE

Metric Imperial

SWM Basin Excanation

SWM Drainage Structure (SWM-1)

ml

ln

Cu. Yds

Lin" Ft.

27545

27s54

SWIUa;*t pi*

SWM Riscr Pipe

t.Y Riscr Pipc

SWM Riser Pipe

SWM Riser Pipe

900 mm

1050 mm

1200 ncr

1350 mm

1500 mm

(36')

(42')

(48)

(54')

(60')

IN

m

m

rn

m

Lin Ft.

Lin. Ft.

Lin. Ft.

Lin. Ft.

Lin. Ft.

2756f.

27562

275&

27566

27568

S\lflrd Dam:
Conc. Cl. A3 Misc.
Reinf. Srcel

ml
kg

Cu. Yds.
Lbs.

00525
00540

INSERTABLE SHEETS

The following Insertable Sheets are available in the lnsertable Sheet Directory for inclusion in Imperial
plan assemblies:

. SWM Details-SDSD #ZZ0g (See anached)

' swM Drainage sructrue (swM-l) - sDsD # ?216 (see atrachcd)

. SWM Riscr Pipe- SDSD #ZZt6-A(See anached)
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SPECIAL PROVISION SECTIONS 302 AND 303

Thi cunent Special Provision/Copied 
.N"je*&ilgg"fggry."ptran4,,.pgrygff&ist6imwaterfflfqtpt is accessible through:diJiffi#i'ii-r,*lr*:*.ra.,.r*..qg. The path is.0pportunitiesNetwork'',..Constructionandtntaint"@oppon,,li.i.,;.

"Resources-' "Road and Bridge 
^Specifications". 

Win Zip is available fiom this-weU Jt. to 
"n"Uf.viewing of lhe information. 

- 
Q"orirrns pcrtaining to the web sfuc may be addressed to theconstruction Divisioa Ms. Mai Roane) it (80a) tsa-znq. Questions concerning tle speciJ

frovi^1ons/Copied Notes may be addressed ro Ms. Norma Gilbert at (80a) 7g6-2356. please note
the effective advertisement date for these provisions.
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1998 STATE SWi\.I REGULATIONS & 1999 S\YM H.{i\DBOOK
t' 8ivlP requirernenrs for qualic.v contcol are "Technolog;- Based" and rhe n.pe of Br\lp is

detsrmined by the Perccnt of impen ioui area rvirhinitre sire (or Righc oi rv+) per ourfal.
SEE TAELE

2' 'BMP rcquirements for flooding or quantiqv conrrol are ser b,"- rha Erosion and Sediment
Cootrol Reguladons Minimum Standard | 9 for adequate rec;iving channels.

3' Flood control for rhe I year storm in lieu of the 2 year storm may bc needed if rhere ig
. existing or anticipated erosion dorvnsrream.

sEE 4VAC 3-10-81 AND PACES 5-i8 THRU 5-41

4' Ettended Detention Basins and E.ttended Dctantion Basins Enhanccd rcguire a water eualiryvolume (wQV) of 2 x the standard WQv or l" of Runofffrom rhe n.t" irp",.riour r.u.
5' Ertended Detention Easins and Ettended Detcnrion Basins Enhanccd rcquirc a ig_hourdrawdorvn rime for rhe required \yev. The j,, minimum sizc rv31sr- qualiry orifice has beeneliminated' ftt.!!:"-!"lion proceduie for drawdorw tiii 

"ia 
orificc ,;.ing ;, ,r,o.- onPACES i-ii THRU 5-3g and the_aaachcd examplc proUt"rn.

6' Sedirnent Foreba-tls should be ssed on E.xtendcd Derention Basins and Exrcnded Derenrion" Easins Enhariccd rvith the volsme set as 0. l-- 0,25'x rhc ncrv impervious area or l0% ofthe required detention volumc. sEE DSTAILS pAcEi.oq-e. rn" stabitizcd oyerflorvspillrvav is preferred as rip rap rather than concretc.

' 7. Suggesred deuils for the Exrcndcd Derention Basin arc shorvn on pAGES j.A1-|AND j.07-
]-I: r-lt r:p lined lor" pe.,."hanncr rhru thc basin i, *r r..o*mcnded by vDoT due roma.ntcnancc concerns.

8' sucgesred denirs for the E.rtended Derenrion Basin Enhanced are shorvn on pAGES i.07-6AriD j-07-7- Thc geomeric design rviil probabr;;;J;;;;-rnor. rr*n,n.,erricarrhan shorvnin order ro consrruct thc basin ro rie dimensions ncedcd.

9' Thc sllnt Handbook shorvs derairs of dam dcsign and curven insra*arion rvirhin rhe dam asbased upon majoror 
!i-eh 

a^a1s. wirh pcrmanenr pools. The dams for svpt basins by vDoTarc usuall;- less than about s'high ana *lthl,i:lid;1, p""rr vDor is dcveroping damdesign derails similar to those,io*n in the srd/tv{ Handbook ,h", ,r" specifically intended foruse in shallorv Svrvr basins thar are constru*ed and mainraincd by vDor.
EXEi\IPTIOIiS

Linear development (highway) projccts are e.\empt from rhe s\y,\4 REGULATIONS (not theE&S Rcgularions) providca inur:

(l) Less than one acre of nerv impen.ious area rvill be added per ourfall and(!) Th:re will bc insignificanr incr.as:s irrp.uk flo*, rar:s and(3i There a.e no e.risiing or anriciparcd floriaing or erosion probl:ms dorvnstream.

Linear development projects are no( e.\crnpr from the E&s REcuLATIONS and musr meerMinimum Standard l9 for Adcquu,. R...L;ng Channels-
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Table 1"

\-vr:rQuE1;3.IP Tzig:t -tlolaioru R :=cr-r I

EF;i=ci'
?:::::: I=a:niotx

Covs;

V:g:arC fikr sa:p

G:sr:C rezl:

to%

t5%

L&lT%

Coesgrr=:d s:d=Cs '

ir:=C:C C::::ioa (2 r 1:l'e vq1;

R:r:jo: b:r= ! (3 r li'Q Vol)

30o/"

35%

10%

11-37"/a

Bioe::arfoa b:sia

Sioi:i-iioc, f,k:i

Ex::d:d C.erdotr-:-t'-==d

l,::::io: b::;- E (d x \i:Q Vol)

Id!-jo: (l x \tuQ vbl)

50%

50%

50%

50%

5A%

1s -dew

\.-, !.t!--

i=i.!::jc: (! r Tt'Q v!!;
R::::ic: !rs= ri (i .r'l'..e vot
.:-.'... r-r.r.i- .----i\

._ -- --..t v-_r;lt

65%

65Yt

O)'/o

67 -rO0%

' i::cr:::': o; c::=r:: 3-\p; -ci =:!':j:j ia r:is r:b!: =zy bza.iJo*-:i :: *: &;:=cr oi-.i: roc, r rro3:=:r*'is:::o; oi'i: D-a-::i. hot'r:r': oi alr:ta:r: 3trL)s lci i:r:!cd:i ! :ris ;131- *iri.l J:3.rrr?;o?i::: :o::oLi so:--:: ro!J'-:io: oc:; :L= pioqoho:ous :.r- b: riio'r.:: ar -c.: crs:;:dol oi-c.: ioczl
;;. Fs. :==ijr-:a.- ci i:: D::a-:::_

Pe=cerrE I=?e-;ious Cowe=:
-:.rEr: of ifav pe= ouif all .

!ie'.r .!513er-,.ious a=3a .*i Chia Che s j te o;

EX;.Y?TIONS

Li:ea= <iewgLe:r;,.3::a (h:Eh-*-aw) proj ects are e><e-a:t f =oir tb.es?o?JfrrAT=a rqi'ile=x=lrr iec'iizi:roNS p=oviciei ri:a-.: (r) ].ess t.ba= on.eac=e ci :re'-r i=:e=;icus a=ea *iLr .c! -i;;; !:e: ou--ia1J_.; (2,) the=e:':1: :e :nsigai;_ica::i i:c:eases i_ oeak ilo;. :aies alci; (3) i::e:e,a=e :13 er:isi.i::g o; a---icj:t=!ed. ilocLrnE .,= ==osj.c:: ;::c:J_e=:scc'-::s i:eas..

!a:ea: cevsL6p5lelr p:ojec;s a:es=DI-rf=\T Colfr?.ci p.=cut-ITIONS and.ic: iiesuate p.ecejv;::g C::at=eLs.

aot ex€!!:tted. i=o= '.he E?OSION iND
r.nrst Eee-s yini:;ru=. Siandard 

=19
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gs. i Hancibook

Assune
be an

oasln

WATE3, QUAJ,ITY VOITUME

must meeE, 1998 SE,aEe SWM

(wQv)

Regulaiions and basin musE,

i{Qv is de:ined as l/2,,of i,[INofF from Ehe new impervious area.
The Egou.rBEL tlw for an gxrended DeEenrion Basin . 2 x wevNer., fmlle:rrious Area _ 2. e acreswQv = L/2. x 2-4 ac. - 4350 cubic feec

REOUTRED wov for Exrended Detentioa gasin = ejgo x z = aTzo cr-

Nor=: To achieve the REeorRm wev of g72o cf, the 24r ori-fice intlre riser ttiLl aee. co be ,,raised ,fror:r el err . 2oz -g to a' i:rwe=t of203 ' 3 ' Ttris wi'r Sequi're tb"t "tt of the originar routiagr.p=rpucacions for the .,rarious lqrd.rographs wi1l have to be rewised..

a,

I{=T::OD #1

DETTR-t{nc oRTFIC= SLZZ,(fc: requlred 30 hour dra*cic*r iine)
. UAJ(IHUI{ IIIDR.AULTC EEAD

i:om i.nsi=uciions i.n che r.g93 Drafi oE che DC9, .tanccook for sgryon pag.s S-34 anci 5_35:

ii.nC :oaded elevation for p.ecr,d. WeV:Fron scag3 vs elevati.on talle-€elev 2A3 .3 VoI. = 872o+c=.
llax. heac = 203 .3 - 2O2 -2 = 1 .l_Nc-e: Accual h oa orrf ice is .o cencer of o:rf iceSince size oi orifr.* ir ""t""*,-;;= 1.1, which is grorablyoir}y a5ouc 1', roo hish ,r,c i. il;i;;ifr_Il_".
Q av'9. - : , g??Q cf = o.o8t cis(30 hr. ) (3600 se-E '

Q nax o 0 og1 x 2 _ 0.15 cfs
O=:frce size: a = O =c{28' = O.032 sf.

(con::nued)
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P.35

DR.f.h?O'rfN flt€
IGT=OD *2 Rouriag of ifev

Ccinnrelcs: The.roucing of lvev thru a basi:: ilav noc be possiblet'tich iiany roucing- so;i".re 
.frogr.*". 

rir" f=":ri=;-;";-iri au= ro. rhen:ei oi incucing-a i:yc for i ninimun of aioui 30 t;;r;'wieh trhe!'asc 2g.s irours-ha"i*g o.o inr-r-o,*. fhe pro:ren cour.d. arso be duetro che orifice size nci beinJ-i""=pri:rie'-;ot r"*.Jiriig-"" small asa 2 \/2, orifice.

?o cievelo_r a hydrog:aph €o: the HeV (follo,.ring E,he exam:Le in thes9;M ifandbook) you neei onJ.y co car.ulaEe a iiyG fo: Ehe newinp:rrrious area and use crrl iime of concenciaEion percinent toihat inpe:rrious areas aaci ics proxirnitv-i" che ba€in. Assuninoihac che basin is Eo be "n "xrlnded <ieieicion basin, !h;-;;e,ri?"urtev triJ-r be 2. x 9iev:rn:.ch is 1', of mnoi--f;;--il;";J'impe:rriousa=ea. lhe Tp.-55 -ilydrograph nethod, wil]- erobably be the easiesc !{yGco irrovicie .a' of :unoii.- rhe troce="_"I":.a ,rI,iroiru-u".r,g RairrfaLL(aF) of 1.2" and a cN of si ;oi *r. i,op.,=.rio,ru area. This willprociuca tr of runcff fron ciri-i"""i il;;.ious area.

.{TE?-\'AT!V= I-I:T?:OD O' 
"OUTTNG 

WQV TO F'iND D?.}.}IDONNT ?I!IE
.The Shi.t :and.bool< oefiees ih: drawdo.*11 tin= as f:om ci:e tlnre theiiQv (el':vaiicn) is reachei uncir the basin is enpc-!,eci- This isbaseci upon a siorn ::roducing -olry the-amounc of i"r,oif required.fc: ihe wev - fo: an e*c=,.,i=,i detention:asi.n _ 1,..
?h= no:nal-Lv =eguired, :ouiing- of. the 2 year siorn can also be useciic: i=arrco*i cti=-'ich-;;;. iri.gi.,r .aj,.,lc*=,.,: proviiing rhac iee:oucing soiiura:e rir.r a.conoaacr suc:rr ?h: :eceiing li.,,, of cheiailoqr hyci:og=agn will 

";=; uo be adjustei io shorv iirher 0.0 oro'oL inflow ug co a cirne of about,30-hou:s anci the software wir-1need co calcuraie snar r- o:if ic== -=..*--i=- 
2,, . By chi.s method. ihei:a"udc'-'n Ein= ior vieV i= 

-icrualfy-iro*-ii" 
cin: ihac Ehe bas_1:=ceci:s io che wev eLewaiion uncit ei= i.=-,.n ls e,npiy. Fore=accica! Du:=oses, if che routlng ;t;*;-ihe basin ii noi er*iv ai,30 hours, Ltri! is crose-"io.rgi.,' ne tasin is .

Please nois frgiu:e 2-1 iron the sgiM randhook chat shows trre:eracionshir oi ciecen..oi-Jr-*= io f ";=:-"iencv of polJ-uianr:e;noval. 
"h; 

? effici=;;t Joes aot increase signi.f ican-uly beyoad 5lll;i; ;lT::i;.::: ;;;il::':'i: ';r;;i;tions usinE nrechod *1
3:orif, i r i.r,-;i;;'l**!ir ;;t i.;l==;iii';::Ijil=,:T=:i:;;:3 .i=

o
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REVISED AREA IIGII

Combined Stormwater Management &

Temporary Sediment Basin Calculations

ROUTE 199
PROJ ECT 01 99-047-F03, RW-204, C_501 EXTIIBIT "G'I
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FLOW ANALYSIS FOR
PRE.DEVELOPMENT AND
POST.DEVELOPMENT CONDITIONS

PRE-DEVELOPMENT

Subarea Surface Area

Composite C Factor = 0.51

Time of Goncentration
480 ' Overland Ftow @ 4.00

1900' ChannetFtow @ 2.OO

Peak Q for

MMMuBRBS}
AI?CHITI CTS 1 TNGINEIRS + PLANNIIIS

CONDITION

C Factor C'ASubarea Surface Area

Composite C Factor = 0.45

Time of Concentration
2000 ' Overland Flow @ 4.00 o/o 

=

Peak Q for multi

POST.DEVELOPMENT

1.

2.

3.

21.3 min

1.

2.
3.

CONDITION

C Factor C*A

otal

o/o 
=

Fs=
7.8 min
15.8 min

Year Area
Ac.

cf c Tc
min

I
in/hr

o
cfs

2 25.70 1.00 0.45 21 3.27 37.9
10 25.tO r.00 0.45 21 4.47 51.7
25 25.70 1.10 0.45 21 5.22 66.3
100 25.70 1.25 0.45 21 6.35 91.8

storm
Year Area

Ac.

cf c Tc

min
i

in/hr
a

cfs
2 46.70 1.00 0.51 24 3.06 73.7
10 46.70 1.00 0.51 24 4.23 101.2
25 46.70 1.10 0.51 24 4.94 130.1
100 46.70 1.25 0.51 24 6.03 180.4

E :rOPROI0642900IPRE+OST.V\A I
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POND-2 Version:
S/N:

5.17

0199 - 047 -F03 -C501 -RW204
AREA G

s.w.M. POND - RTE 199 STA. 285
VOLUME vs ELEVATION TABLE

CALCULATED O2-I2-L994 22:37:55
DTSK FILE: C:\BANDAK\C-rgg .VOL

Planimeter scale: 1 inch = L ft..

Elevation
(f r)

Planimet,er
(sq. in. )

*
Volume

(cubic-f t.)
Volume Sum
(cubic-ft)

Area Al+A2+sqr(A1*A2)
(sq. ft) (sq. fr)

I
I
t
I
t
I
I
I
t
I
I
I
I

47.OO
47 .50
48 .00
49. O0
50. 00
51. 00
52.O0
53 .00
54. 00
55. 00
s5. 00

o. 00
3, 200 . 00

15, 2L0. 00
31, 460 . 00
32,920.OO
34,470.OO
35, 020 . 00
37, 550. 00
39, 100.00
40, 815 . 00
42, 530.00

0
3, 200

15, 210
3L, 460
32, g2o
34,47O
36,020
37,560
39, 100
40, 815
42,530

0
3,2O0

25 ,397
58, 545
96 ,562

101, 076
L05',726
LLO,362
LL4,982
119, 863
125, O0g

0
533

4 ,23L
22, g4g
32 , Lg7
33 ,692
35 ,242
36 ,797
38 ,327
39 ,954
4L,570

0
533

4,764
27 ,6L3
59, 900
93 ,492

L28,734
L65 ,52L
203 ,849
243 ,8O3
285 ,4'13

IA = (sq.rc(Areal)

where: 81, E2
Ei
Areal,Area2
IA

2
( (Ei-E1) / (r,2-r.L') ) * (sq. rr (Area2) -sq. rr. (Area1) ) )

Closest two elevations with planimeter data
Elevation at which to intserpolate area
Areas computed for 81, 82, respectively
fnEerpolated area for Ei

* Incremental volume compuEed by the Conic Method for Reservoir Volumes.

Volume = (L/tl * (EL2-EL1) * (Area1 + Area2 + sg.rt. (Areat*Area2) )

where: ELL, EL2 = Lower and upper elevations of tshe incrementAreal,Area2 = Areas computed for ELl, ELz, respectivelyVolume = Incremental volume between EL]- and EL2
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MMM @ 8Ed8H
ARCHITECTS + ENGINEERS + PLANNERS

DESIGN
ANALYSIS

D euocgr
D pRelrunaRv

! rnal
O on<en

SHEETNO:_ OF _

;r:iaj.D C4Z1 -o
PRoJECTNAME: 

Pou re I I 'l
DEPARTMENT: < IVI L
SHEETNO: oF:

PROJECTPAFT: ,-\ 
^DRA:NACe D6/GN COMPUTEDEY:

t7R
DATE:

a-lzq lq +
CHECKEO BY OATE

I

I TtHruRARl EA//:/€Nr SAs rtoNs Itl
I o+.zo ,4c. DRhINAG€ A<A K 67 Ll//lcRE "we7- snRAaE " = 3, t21 .y,l
I

| " DRy' sroRAGt ' = _e e3 _q II

| ,ITAL ,srDKME -= t6?t 166 c,n = 6,25 g C/. 
I

IwsE FoK DTAL gTyRA 6E - /68.)166 c.F : s3. o I sty 53. r o ll
tl

a4-, 4g 3 cF, = 50,73 SAy So- 7 5 ll
tl

tl' L = 265 ' AKEA oF hlET 6mRA6€ + 34ogo S,E ll
Ne= Aft = tZ1 ' lf
L/wa = zas/ rzf = Z. o s ----> Z, o5 > Z .,, uZfAr{5€s 

ll
AN eHF&;6tc/ -sPrt-twaf. wrLL-se-lsF9- 

= zs-lE wsE f'{outD 6F flAT Lusr /.o' EEta^l t?, or eal;;p;11a-6uT *&'8 6,td'.' " eb 
llDsleN Z5-ye FLaul= 6G.3 CFS : zA ers R6ER ailrprguTtDN ll

AND ?g.q^ets wet& co;"nRi6uTo!,t ; zgl?fs ytrrH . /_1, Bo-r?lry vJEtR flArES v\tSE s S4,ro+,iI-'SS,6o w1r+t,5 t.o, EEtoql 56,oo ll
, . .-EM€RGENCI SFI LL h/NY

Q<= 66.2-3't,q = zBi ' ere FR.tjI-{_i,z-yR g zS-yK D6eN ErwS ll
| 4'/e Fc6^t (66,2) wtLL frnOVce WSE',6A-55,2o-- SEf BoTot-.t e S+, tO lli rco s,r6117 - RE?E areaa< 3B 6s a'--iwerc cAe0.r6 s+cB ll. EonoH N/OT/-/ /4 ,' , Ht=.,=, 1,4'' '=+',-6:= 5 I c.S ll

DRy 57.R/6.E : s4 493 c,E -, 'll
Q= 6+r4S3f {.(3Coo) = 3.1 t cFS h: 53.ro-So,z5=Z.ti'll
A= Ofuyq =fu1r1'rr=o'-75o s'E ll

tl
' DaH6,TER : z(a1rr)'/z .- ,q B ' = tt,-7 " ll

tl
,', H oLD // ' oKtFtcE & /2" e 71J BE 

ll
tl
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MMM @ 8EB8H
ARCHITECTS + ENGINEERS + pLANNERS

DESIGN
ANALYSIS

D guocer

fl pRetrumrnv

I rrnel
D orxen

SHEETNO.-_- OF. 

-nexo /4?q nn
PROJECT N^ME: Roure tl q o€PARTM€Nr: a tV lC

SHEETNO: OF:
PROJECT PART:

DRAINAG€ DESI GN COMPUTEO BY

tz6 +lmlqa
SPECo'Vrs'ot'r: €RostoN cLhtrRTL 6 sM M.

CHEC'(EO 8Y DATEI

I rcnrofeXy Se OnEpr BASzn/ AL:qLAT:INS (co,,n,uue o...t IllI ESr& 9Z€ |
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MMMM3R33}
ARCHIITCTS + ENCINTERS I PIANNERS

Project: 01 99-047-F03-C501 -RW204
Job # : 6429.00

Date: 05/03/94
User: IZB

STORMWATER MANAGEMENT OUTFALL STRUCTURE CALCULATIONS
Dl-7 wl 3'X 3.5'GRATE

OlA.(in) 3.00

r.rv. EL.(ft) 47.00

WDTH (fr) 3.00

HEIGHT(ft) 1.00

rNV. EL.(ft) 49.40 RrM EL. (ft) 53.00

E:\OPRO106429@\OUTLET.V\a 1
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Quick TR-55 Ver.5.46 S/N:
Executed: 22:37 :L9 02-L2-L994

Tc=
I=
Q=

xxx

Storage

24.00 minutes
3.044 in/hr
72.89 cfs

Reguired Storage
55,573 cu.ft.

Ixxxlxxxxxxxxxx
I
I

o
.o
. NOT TO SCAI/E

============

.IIYD *

Return Freq: 2 yr
C adj.factor: 1.00

MODIFIED RATIONAL METHOD
---- craphical Summary for Maximum Reguired Stsorage ----

First peak out,flow poinE assumed to occur at infrow recession leg-

ROUTE L99 - AREA G
0199- 047 -FO3 -C501-RW2 04

s.w.M. PoND RrE 199 STA. 285

************************************************t*********************
* RETURN FREQttENcy: 2 yr I Alrowable outflow: 3?.90 cfs ** 'C' Adjustment: t.000 ! nequired Storage: 55,523 cu.ft. **----- ------ -------** Peak Inflow: 51.07 cfs Inflow .HY-D stored: G-2

I
I
I
I
I
I

**********************************************************************

I td = 43 minut.es
/------- Approx. Duration for Max.

!

F
L
o
w

c
f
s

;.l

I
I

I
I

x

Area (ac) :

Weighted C:
Adjusted C:

Td= 43
I = 2.L33
Q = 5L.07

x

46.70
0.51
0.51

minutes
inlhr
cfs

.x
.x

.x
o

Q= 37.90 cfs
x (Al-low.Outflow)

x

x

49.19 minutesI
I
I
I
t
I
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Quick TR-55 Ver.5.46 S/N:
Execut.ed: 22:37 :L9 02-L2-t994

I
I
I

MODIFIED RATIONAL METHOD
---- GraphicaL Summary for Maximum Required Storage ----

First, peak out,frow point. assumed Eo occur at, infrow recession J-eg.

ROUTE 199 - AREA G
oL99 - O41 - F03 - C501 - RW2 04

s.w.M. PoND RTE L99 STA. 285

************t'*********************************************************
* RETURN FREQUENCY: 10 yr I Atlowab1e Outflow: 51.?0 cfs ** 'C' Adjustment: 1.000 | nequired Storage: g2,4LO cu.ft, **------- -----** Peak Inflow: 70. t_6 cfs Inflow .IIYD st,ored: G-10 .H!lD *
***************************************************************!r******

I, Td = 45 minutes
l------- Approx. Duration for Max.

.l I Return Freq: 10
Storage ------/ C adj.factor: 1.00

I
=l

-l
'l

I
I
I

yr

Tc=
I=
Q=

24.OO minuE,es
4.184 in/hr

100.19 cfs
Area (ac):
Weighted C:
Adjusted C:

Td=
f=
Q=

x
o
x

46.70
0.51
0.51

45 minutes
2.93O inlhr
70.15 cfs

Q= 51.70 cfs
(A11ow. Outf low)

x

x

F
L
o
w

c
f
s

I.t

I.l

I
I

x xxxxx

Reguired Storage
82,4LO cu.ft.

xxxxxxxxx

o
o

NOT TO SCAI,E

I
Ixlx
I
I

.x
.x

.x
o

t
--- | --
51.31 minutes

t
I
I
I
t
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Quick TR-55 Ver.5.46 S/N:
Executed: 22:37:L9 O2-L2-L994

Tc= 24.0O
I = 4.892
Q = 128.85

MODIFIED RATIONAI METHOD
---- Graphical Summary for Maximum Reguired Storage ----

First peak out.flow point assumed Lo occur at. infrow recession leg.

ROIITE 199 - AREA G
01 9 9 - 04 7 - FO3 - C5 0 1 -RW2 04

s.w.M. PoND RTE 199 STA. 285

***********************************************************!r**********
* RETURN FREQTTENCY: 25 yr I allowable Out,flow: 66.30 cfs ** 'C' Adjustment: 1.100 | nequired Storage: LO?,756 cu.ft. **------ ----** Peak Inflow: 90.?4 cfs Inflow .HYD stored: G-25 .InaD ***********************************************************************

I
I

/-------
Td = 45 minutses

Approx. Duratsion for Max. Storage
Return Freq: 25 yr
C adj-factor: 1.10

F
L
o
w

c
f
s

I-t
I
I

I
I

x
I.l

xxxxxxlx
I
I

Required Stsorage
L07 ,756 cu. f E.

xxxxxxxxx

minutes
inlhr
cfs

Area (ac) :
!{eighted C:
Adjusted C:

Td= 45
I = 3.445
Q = 90.74

x

45.70
0. 51
0.55

minutes
inlhr
cfs

.x
.x

.xo
o

o
o

NOT TO SCAIE

O- 55.30 cfs
x (Allow"Outflow)

x

5L.46 minutes
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Quick TR-55 Ver.5.4G S/N:
Executed: 22:37:L9 O2-L2-L994

MODIFIED RATIONAL METHOD
Graphical Surffnary for Maximum Required St.orage ----

First peak outflow point assumed to occur at inflow recession 1eg.

ROUTE 199 - AREA G
oL9 9 - O47 -F03 - C5 01 -RW2 04

s.w.M. Po!{D RTE 199 STA. 285

***********************!t********!t*************************************
* RETItRN FREeuENcy: 100 yr I arlowable outflow: 91.80 cfs ** 'c' Adjustment,: 1.250 i neqtrired storage: L52,223 cu.fc. **---- -------** Peak rnflow: L26.76 cfs rnfrow .E!D st,ored.: G-1oo .rryD ***********************************************************************

It Td = 45 minutes
l------- Approx. Duration for Max.

:l
il

I
I

.t i Retsurn Freq: 100 yr
St,orage ------/ C adj.factor: 1.25

I
t

Tc= 24.OO minutses
I = 5.968 inlhr
Q = 178.63 cfs

. Required Storage
L52,223 cu.ft.

I'lxxxxxxlxxxxxxxxxx
I
I.x

.xo
.}C.O

. x o . NOTTOSCAJ,E
. X O ==========
o

;.l

I.l

I'l.x

Area (ac):
Weighted C:
Adjusred c:

46.70
0. 51
0.64

F
t
o
w

c
f
EI

Td= 45 minut,es
I = 4.215 inlhr
Q = L26.76 eEs

x
Q= 9L.80 cfs
(Allow.Outflow)

x

x

lx
I
I
I
I
I
I
I
I

!-
5L.62 minuEesI

I
I
I
I
I
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Quick TR-55 Ver.5.46 S/N:
Executed: 22:37:L9 A2-L2-L994

ROTITE 199 - AREA G
oL99 - O47 - F03 - C5 0 1 - RW2 04

s.w.M. POND RTE 199 STA. 285

**** Modified Rat.ional Hydrograph *****
weightsed c = 0.513 Area= 46.700 acres Tc = 24.oo minut,es

Adjust,ed C = 0.5L3 Td= 43.00 min. T= 2.1_3 in/hr ep= 5l_.07 cf s
RETURN FREQTTENCY: 2 year stonn Adj.factsor = 1.00
outsput file: e-2 .EYD

IilTDROGRAPH
For the

IIAXIMUM STORAGE
Year Storm

FOR
2

Time
Minutes

Time incremenE = g.00 Minut,es
Time on left. represents E,ime for first e in each row.

I
I
I
I
I
T

I
I
I
I
I
I

4. O0
39. 00

8 .51
51. 07

19. 15
48 .94

29.79
38.30

40.43
27.66

51. 07
L7.02

5r..07
6 .38

51. 07
0. 00

I
I
I
I
I
I
I
I
I

I
I
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I Quick TR-5S Ver.5.4G S/N:r Executed:22:37:L9 O2-L2-L994

ROUIE 199 - AREA Gr , *i;:-g3G"li;"i31-S$i:',,u
I **** Modified Rat.ional Hydrograph ****.*
I Weighted C = 0.513 Area= 46.700 acres Tc = 24.00 minutesI

Adjustsed C = 0.513 Td= 45.00 min. T= 2-93 inlhr ep= ?0.15 cfs

I RETTTRN FREQUENCY: 1O year storm Adj.factor = 1.00r Output file: G-10 .tID

I ITYDROGRAPII FOR r.{A:KrMt M STORAGE

I For the 10 year Storm

Time I time increment = 5.00 Minut,es
I Minutesl rime on left represents time for first e in each row.I ---l-
r 4-00 | r:--es 26.3L 40.93 55.54 70.L6 70.15 -70.L6

39- 00 | 70.15 70.L6 58.47 43.85 29.23 L4.62 0. oo
I
I

I

I
-I

I
I
t
I
I
I
I
t
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I Quick TR-ss ver.5.45 S/N:I Executed". 22 z3?:19 O2-L2-],gg4

I ROIITE 199 - AREA GI , *i;:-33fi"1i;"i31-5lil",,u
I **** Modified Raeional Hydrograph *****
I 

Weighted C = 0.513 Area= 46.700 acres Tc = 24.00 minut,es

Adjust.ed C = 0.564 Td= 45.00 min. I= 3. 44 in/hr ep= 90. ?4 cfs

I RETURN FREeuENCy: 25 year stsorm Adj.factsor = 1.j-0r output file: G-25 .InaD

I I{yDROGRAPH FOR I"IN(IMITM STORAGE

I For the 25 year Storm

Time I fime incremenE = 5.00 Minutes
I Minutesl Time on left represenLs tsime for firsE Q in each row.I ---l-r 4.00 | rs.rz 34.03 52.93 7L.84 90.74 90.74 90.74

I 

3e.00 | 90.74 e0.74 7s.62 s6.?L 37.81 18.e0 O.O0

I

I
I

Ir
II
II
I

Ir
I
I

I
r
I

I

I
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Quick TR-55 Ver.5.46
Executed: 22:3i:L9

Weight.ed C = 0.513

Adjustsed C = 0.641

RETT'RN FREQTIENCY:
output, file: c-100

Time
Minutes

S/N:
02-L2-L994

ROTI?E L99 - AREA G
oL99 - O 47 -F03 -C501_ -RW204

s.w.M. POND RTE 199 STA. 28s

Modified Rational Hydrograph *****
Area= 46.700 acres Tc = 24.OO minutes

Td= 45.00 min. I= 4.23 :,n/hr ep- L26-76 efs
100 year st.orm

.II]TD
Adj.factor = 1.25

ITYDROGRAPH FOR I,IAJ(IMUM STORAGE
For the 100 year Storm

Time incremenE = g.00 Minutes
Time on lefts represents time for first e in each row.

73.94 100.35 L26 .76 t26 --t6 L26.76
l_05.53 79.22 52.82 26.4t O. OO

4.00 |
3e.00 i

21.13
L26.76

47.53
L26.76'l

,l
I
I
I
I
I
I
I
I
T

I
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Quick TR-55 Ver-5.46
Executed: 22237:.L9

******

Where: Q=cfs,
adj =

S/N:
02-L2-L994

ROUTE 199 - AREA G
oL99 -O47 - F03 -C501-RW204

s-w.M. POND RTE 1-99 STA. 285

STJMMARY OF RATIONAL MEfl{OD PEAK DISCIARGES * * * * *

Q=adj*C*I*A
C=Weighted Runoff Coefficient, I=in/hour, A=ECr€s

'C' adjustmenE factor for each return frequency

RETURN FREOUENCY = 2 years
'C'adjustment,k =f
Adj. 'C'= Wtd.'C'x L

======================= | ========Adj. r Tota1 | peak e
__:__ _11Y___:::::_ i__J:::l_

I
I
I
I
I
I--t--------

0. s13 3.O44 46.70 | 72.89

Subarea Runoff
Descr. 'C,

Area
acres

Tc Wtd.
(min) 'C'

GRASS 0.350
PAVED O.9OO
DEVELOPED 0.550

31.87
L3.24
1.59

24.O0 0.513
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Quick TR-55 Ver.5.46
Executed : 22:37 : 19

****** SUMI'IARY

Where: Q=cfs,
adj

s/N:
02-L2-L994

ROI.ITE 199 - AREA G
oL9 9 - O4't -F03 -C501- -Rw2 04

S.W.M. PODTD RTE 199 STA. 285

OF RATIONAL METHOD PEAK DISEITARGES * * * * *

Q=adj*C*f*A
C=Weightsed Runoff Coefficient, I=in/hour, A=dcr€s

'C' adjustment facEor for each return frequency

RETTRN FREQUENCY = 10 years
'C'adjustment,k=t
Adj. 'C' = Wt,d.'C' x 1

I
'l

Subarea Rtrnof f
Descr. , C,

Area
acres

Tc
(min)

wrd.
'c,

il==il;:=======-==;;;i== i 
=;=;=;=

i | ,c, inlhr acres j tcts)lr-------tGRASS 0.350
PAVED O.9OO
DSVELOPED 0.550

3r..87
L3.24
1.59

100. r_90.513 4.L84 46.7024 -O0 0.513.l
I
I
I
t
I
I
I
I
I
I
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I Quick TR_ss Ver.5.46 s/N:I Execut,ed: 22:37 .:19 O2-L2-Lgg4

ROUTE 199 - AREA Gr , $i'?: g3i;"li;"ig]-lili:.,,u

I
I

* * * * * * SUMMARY OF RATIONAL METiIOD PEAK DTSCITARGES * * * * * *

wtrere: e=cfs, c=weishtseu ff;"i?j"i"!ri"i"i.l r=rr,rhour, A=€rcr€sadj = ,9, adjust,ment factor for each return freguency

t
t "H:::: *ru?" *::,

RETTRN FREQUENCy = 25 years
'C'adjustment,,k =1.1
Adj . 'C' = Wt,d. 'C' x 1.1

========================= | ========.rg. w!d. ii Adj. r rorat i neakg(min) ,c, 
i i , c, lrn/hr acres i t.t"l

- GRASS 0.350 31.87
I PAVED 0.900 L3.24I DEvELopED o.sso :..se

I
I
I
I
I
I
I
I
I
I
I

24.OO 0. 513 0.554 4 .892 46 .70 128. 85
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I Quick TR-55 Ver.5.46 S/N:
f Executed: 22 37l-L9 o2-L2-Lgg4

ROUTE 199 - AREA Gr , $i;:-g3l;"li;"i31-3$il',,,

I
I
I

* * * * * * ST,MIVIARY OF RATIONAL METHOD PEAK DISCIARGES * * * * * *

Q=adj*C*I*A
Where: Q=cfs, C=Weight,ed Runoff CoefficienE, I=in/hour, A=ECr€s

adj = 'C' adjustmenE factor for each reEurn frequency

RETIIRN FREQUENCY = 100 years
'C' adjustment,, k = L.25
Adj . 'C' = Wt,d. 'C' x 1.25

I Subarea Runoff Area
I Descr . , C' acres

Peak O
(cf s)

Tc wcd. ii Adj. I Total(min) 'c' | | 'c' in/hr acres

rl GRASS 0.350 31.8?t 3lHL""" 3:333 'i:33

il
tl'

t
I
t
I
I
I
-\

-

I

24.0O 0.51_3 o .641 5 . 958 46 .'70 178 .63
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Quick TR-55 Ver.5.4G S/N:
Executed : 22:37 : l-9 02-L2-L994

**!t*********************************************************************
**********************a*************************************************
*
*
* MODIFTED RATIONAL METHOD* ---- Grand Summary For All Stsorm Freguencies ----*
*

*
*
*
*
*
*************************************************************************

****************************************************************:a!*******

First peak out,flow points assumed to occur ats inflow recession leg.
ROUTE 199 - AREA G

oL99-O47 - F03 -C501 -RW204
s.w.M. PoltD RTE 199 STA. 285

Area = 46.70 acres::::::::::::::::::::::::::::::::::::::::::::::::::::::
Freguency Adjust.ed Duration Int.ens. epeak Al1owable(years) 'c' minutes in/hr Lfs cfs(cu. ft. )

2.L33 51.07
2.930 70. L6
3.445 90.74
4.235 L26.76

Tc = 24.00 minutes

voLttMEs
Inflow
(cu. f t. )

Storage

L3L,752 55,573
L89,429 92,4LO
244,997 LO1,756
342,249 L52,223

2
10
25

r.00

43
45
45
45

0.513
0. 5l-3
0.564
0.641

;;;;---
51.70
66.30
9r.. 80
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Quick TR-55 Ver.5.46 S/N:
Execut,ed : 22:37 :19 02-L2-I994

MODIFIED RATTONAI METIIOD
---- Summary for Single Stsorm Frequency ----

First peak ouE.flow point assumed uo occur at. inflow recession leg.

ROI]TE :-99 - ARE,A G
oL99-O47 - F03 -C50L-RW204

s.w.M. PolrD RTE 199 STA. 285

RETURN FREQIENCY: 2 yr 'c' Adjustment = L.000 Allowab1e e = 3?.90 cfs

Hydrograph file durat,ion= 43.00 minuEes
Hydrograph filez G-2 .I{yD
:::::::::::::::::::::::::::::::::::::::::::::::

Weighted Adjusted Durat.ion Int,ens. Areas
'C' 'C, minutes in/hr acres

(cu. f t. )

Qpeak
cfs

Tc = 24.00 minutes

VOLUMES
Inflow Storage
(cu. ft. )'l

,l
0. 513
0.513
o. 513

0. 513
0.513
0. 513

0.513
0.513
0.513

60.82
53 .32

45. 81
38 .31
24.66

1O4, 950
LO9 ,477
L27 ,962

50, 384
48 , O79
55,L94

24 3.O44 46.70 72.89
30 2.540 46 .70
40 2.227 46.70

*******************************************************
0. s13 0. s13 43 2.133 46 .'tO sl. 07 i*******************************************************

1.913 46.70
L.600 46 .70
1_. 030 46 .70

***** Storage Maximum
L3L,752 55, 573

* * ****** ** **** * ** * ***

L37,444 53,305
L37,923 42,4L5

Qpeak < Qallow

I
I
I
I
T

I
I
I
I
I

0. 513
0.513
0.513

50
50

L20
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Quj.ck TR- 55 Ver. 5 .46 S/N:
ExecuEed: 22:37 :19 O2-L2-L994

MODIFTED RATIONAL METHOD
---- Summary for Single Storm Frequency --

First peak outflow point. assumed tso occur at inflow recession Ieg.

ROTITE 199 - AREA G
oL99 -O47 -F03 -C501-RW204

s.w.M. POND RTE 199 STA. 285

RETURN FREQTJENCY: L0 yr 'C' Adjustment = 1.000 Allowable e = 51.?O cfs

I
I

Hydrograph file duration= 45.00 minutes
Hydrograph file: G-10 .IIYD
:::::::::::::::::::::::::::::::::::::::::::::::

Weighted Adjusted Duration Intens. Areas
'C' , C, minut,es in/hr acres(cu. f t.. )

Qpeak
cfs

Tc = 24.OO minutes

voLttMEs
Inflow
(cu. f t. )

Storage

I
I
I
I
I
I
I
I
I
I
I
I

0. 513
0. 513
0. 513

0.513
0. 5l_3
0.513

0.513 s0
0.513 60
0.513 L20

4 . r_84 45 .70
3.560 46 .70
3.140 46 .70

2.720 46 .70
2 .300 46 .70
1.480 45 .70

24
30
40

r_00. L9
85.24
75.L9

65. 13
55.07
35.44

t44,268
153,440
180,450

69 ,82O
69,686
81, L85

****************************************** ****************** Stofage MaXimUm0.513 0.513 45 2.93O 46.7O ?0.15 | tAS,+ZS 82,AtO**tt*********************:t**********************************:r****************

0.513
0.513
0. 513

195,3gL go,6L7
L98,265 67,98L

Qpeak < Qallow



-I
I

I Quick TR-s5 ver.5.46 S/N:
I Executed:22:3?:19 O2-L2-L994

I MODTFIED RATIONAL METHOD

t ---- Summary for Single Storm Frequency ____

First peak out,flow point assumed t,o occur ats inflow recession reg.

I
I
I
I

ROTITE L99 - AREA G
oL99-O47 - F03 -C501 -RW204

s.w.M. Pot[D RTE ].99 STA. 285

RETTIRN FREQUENCY: 25 yr 'c' Adjustment = 1.100 Allowable e = 66.30 cfs

Hydrogrraph file duration= 45.OO minutses
llydrograph file: G-25 .IilaD
::::::::::::::::::::::::::::::::::::::::::::::::::::::

Weighted Adjusted Durat,ion Intens. Areas epeak
'C' 'C' minuEes in/hr acres cfs

Tc = 24.OO minutes
:::::::::::::::::::::

VOLTJMES
Inflow Storage
(cu. f t. )'l ("::ll:l

I 0.s130.513 0.554 24 4.892 46.70 l_28.85

; 0 - 51.3 0.564 40 3.590 46.70 97 .Lg | 233,263 LO5,967

I ************************************************************ ql.^rrda MrvimrrSt,orage Maximum0.513 0.564 45 3.445 46.70 90.74 I 244,997 LO7,756

0.513 0. 564 50 3 .200 46 .70 84.29 252,859 105,573

- 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * :r * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I
t 0.s13 o-q64 qo ? ?nn aR 'rn a^ )a I rRr otro 1nF rr2

0.513 0. 564 30 4.180 46 .70 110. 10

0 .513 0 .554 50 2 .7tO 46 .70 71.38

I 
0. s13 0. s64 L2o L. 7s0 46 .7o 46 .os

I
I
I
I
I

185,548 gO,076
L98,L78 90,772

256,968 gg,gg2
Qpeak < Qallow

I
I

I



I
I

fI
I

I Quick TR-55 Ver.5-45 S/N:
I Executed: 22:3?: l-9 O2-L2-tgg4

I MODIFIED RATIONAL METHOD
---- Summary for Singte SEorm Frequency ----

I

First peak out,flow point assumed Eo occur at inflow recession leg.

ROUTE 199 - AREA G
0199- 04 7 -FO3 -C501-RW2 04

s.w.M. PolrD RTE 199 STA. 28s

RETIIRN FREQUENCY: 100 yr 'c' Adjustment = 1.250 Allowabre e = 91.80 cfs

f Hydrograph file duration= 45.00 minutes
Hydrograph file: G-100 .rnD Tc = 24.oo minutes

I ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
I VOLUMES
I Weighted Adjustsed Duration Intsens. Areas Qpeak ! tnflow Stsorage

'C' ' C' minut,es in/hr acres cf s | (cu. f t, . )
I (cu.fE.)
I - - - ----- ---i-r 0.513 0.64r. 24 5.968 46'.70 1?8.63 i ZSZ,ZZZ 125,0350.513 0.641 30 5.120 46.7O 153.25 i ZZS,e+e L27,L3O0.513 0.641 40 4.530 46.7O 135.59 | tZS,+tZ L4g,L57- u.trr-r u.o{lr {u 4.5Jo 46.70 135.59 | 325,4L3 L49,L57
I
I ************************************************************ Storage Maximum

0 - 513 0.541 45 4 .235 46 .70 L26 .76 I 342,249 L52,223
I ******************************************************:t*********************
r
r 0.513 0.641 50 3.940 46.70 LL7.93 | 3s3,7g7 L4g.99L0.513 0.541 60 3.350 46.7O LOO.27 | leO,SZ:. L29,635r 0-s13 0.641 L20 2.L6o 46.70 64.6s i op"ak < eallowI
I

I
I
I
I
I
I
I
I



t
I
I
t
I
I
I

POND-2 Version: 5.12 S/N:
EXECIIIED: O2-L2-I994 22:38:L7

**********************************
*
* ROUTE 199 - AREA G* 0199-04?-F03-C501-RW204
* s.w-M. POND RTE 199 STA. 285
*
*

Page L

**********************************

Inflow llydrograph: C: \BAf.IDAK\G-2
Rating Table file: c:\BANDAK\G-199

- - - -INTTIAL COIIDITIONS-- - -
Elevat,ion = 47.00 ft.
Outflow = 0.00 cfs
Storage = Q cu-ft

. TNTD

. P!{D

*
*
*
*
*
*

TNTERMEDTATE ROTIIING
COMPUTATTONSGTVEN POITD DATA

I
I
I
I
I
I

ELEVATION
(fr) OUTFLOW

(cfs)
STORAGE
(cu-f E)

2s/t
(cf s)

2s/E + 0
(cfs)

47.OO
47 .50
48. 00
48 .50
49. 00
49.50
50.00
50.50
51. 00
51.50
52. O0
52 .50
53.00
53 .50
54 .00
54.50
55. O0
55.50
55.00

0.0
o-0
0.0
0.0
0.0
1.0

14 .1
30.1
46.2
55. 0
63.8
70.7
77.3
99.6

L2L.6
135.5
152. I
170.4
190.1

0
533

4,765
L4,L57
27 ,6L3
43 ,524
59, 8oO
76 ,452
93 ,492

110, 919
L28,734
L46,935
L65,52L
L84,493
203 ,849
223,6L2
243 ,8O3
264,424
285,473

0.0
3.6

31.8
94.4

184.1
290.2
398.7
509.7
623.3
739.5
858 .3
979.6

1103 .5
1230. 0
1359. 0
1490.8
L625 -4
L762.9
1903 .2

0.0
3.6

31.8
94 .4

184 .1
29L.2
4L2.8
539. S

669. 5
794.5
922.L

1050.3
118L. 0
L329.6
1480.5
t626.3
L778.2
1933.3
2093.3

Time increment (t) = 5. O min.I
I
I
I
I
I



I
I
I
I

POND-2 Version: 5.17 S/N:
EXECIIIED: 02-L2-L994 22238:L7

Pond File: C:\BANDAK\G-199
Inflow Hydrograph: C:\BANDAK\G-Z
Outflow Hydrograph : C : \BANDAK\OUI

INFLOW H}TDROGRAPH

, PND
.HYD
.HYD

ROIITING COMPUTATIONS

Page 2

TIME
(min)

INFLOW
(cf s)

I1+f2
(cf s)

2S/E - O
(cfs)

2S/L + Q
(cf s)

OUTFLOW
(cf s)

ELEVATTONI
(f E)

I
I
I
T

4.0
9.0

14. 0
19. O

24.O
29.O
34-0
39.0
44.O
49.O
54 .0
59. 0
64.O
59.0

8.51
19. r.5
29.79
40.43
51. 07
51. 07
51. 0?
51. O7
48 .94
38 .30
27 .65
L7 .O2
6.38
o. 00

27 .7
48.9
70.2
91.5

LO2.L
102.1
102.1
100.0
87.2
55.0
44.7
23.4
6.4

0.0
27 .7
75.5

l_46 .8
237 .3
327.O
395.9
449.L
486.6
505.2
503.2
485 .6
456.6
422.L

0.0
27 .7
76.5

L46. 8
238.3
339.4
429.2
499.0
549.L
573 .8
571_. 1

o. 00
0.00
0. 00
0.00
0. 51
6.20

J..6.L7
24.96
3L.25
34:32
33.99
31. 10
26.23
20 .42

47.OO
47 .93
48.35
48.79
49.2s
49.70
50. 06
50.34
50.54
s0.53
50.62
50.53
50.38
50.20

54?.81
soe. 0 |
453.0 |

I
I
I
I
I
T

I
I
I
I
I



r

I POND-2 Version: 5-12 SfN: page 3
EXECUTED: 02-L2-1994 22238:L7

l
I

I ****************** SUMljtARy OF ROUTING COMpU1ATIONS ******************I
Pond File: c:\BANDAK\G-199 .PND

I Inflow Hydrograph: C:\BANDAK\G_2 .I{yD
I Our,flow Hydrograph: C:\BANDAK\OUT .IryD

I Stsarti-ng pond W.S. Elevation = 47.00 fts
I

***** Surnmary of Peak Outsflow and Peak Elevatsion *****

I Peak Inflow = 51.0? cfs
Peak Outflow = 34.32 cfs
Peak Elevation = 50.G3 fE

***** Summary of Approximate Peak St,oragJe *****

InitialStorage = ecu-ft
Peak St,orage From Storm = 90,921 cu-ft
Total Storage in Pond = 

---;;,;;;-;;:;;

Warning: Inflow hydrograph truncated on left side.

'l
t
I
I
I
I
I
t
T

I
I
I



x
x
x
x
x
x
x

I
I
I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I

fnflow Hydrograph:
OutfLow Hydrograph:

Peak Inflow = 51. O? cfs
Peak Outflow = 34.32 cfs
Peak Elevation = 50.63 ft

POIID-2 Version:

Pond File:

5.17 S/N:

c: \BAI.IDAK\G-L99 . PND
C: \BAIIDAK\G-2 .HYD
C: \BATiIDAK\OUI . HYD

x
x

*X
x

.IIYD Qmax =.IilfD Qmax =

Page 4

EXECUTED: O2-L2-L994
22:38:L7

*
*
*
*
*
*
*

Flow (cfs)
o.o 6.0 L2.O 18.0 24.0 30.0 36.0 42.O 48.0 54.0 60.0 66.0

4.O

9.0

14.0 -

19.0 -

24.0 -l x

29.0 -

34.0 -

39.0 -

44.0 -

49.0 -

54.0 -
I
Ise.o -l
I

54.0 - |l*
I
I

TIME
(min)

* File:
x File:

c: \BANDITK\G-2
C: \BAI{DAK\oIE

51.1 cfs
34.3 cfs



I
I
I
I
I
I
t

POND-2 Version: 5.L7
EXECUTEDz O2-L2-L994

s/N:
22:38 57

*** ***** *** * ** * !t* ***** **** ** ******

**
* ROUTE 199 - AREA G *
* 0199-047-FO3-C501--RW204 *
r s.w.M. PoND RTE 199 STA. 285 *
**
**
**********************************

.I{YD

. PND

Page 1

Inflow Hydrograph : c : \BANDAK\G-10
Rating Table file: C: \BA!IDAK\G-199

- - -. INITIAL CONDITTONS- - - -
Elevation = 47.00 ft
Outflow = Q.00 cfs
Storage = Q cu-ft

GTVSN POND DATA
INIERMEDIATE ROUTING

COMPUTATTONS

I
I
I
I
I
I

ELEVATION
(fc)

OIITFLOW
(cfs)

STORAGE
(cu-f t)

| 2s/E
| (cfs)
t----I o.o

3.6
31.8
94.4

184.1
290.2
398.7
509.7
623.3
739.5
858 .3
979.6

1103 .5
1230.0
1359.0
r_490.8
L625.4
1762 .9
L903.2

zSlE + 0
(cfs)

47. O0
47.50
48. 00
48 .50
49. O0
49.50
50. 00
50.50
51. O0
51. 50
52. 00
52.50
53. O0
53.50
54.00
54 .50
55.00
55.50
56 .00

0.0
0.0
0.0
0.0
0.0
1.0

14.1
30.1
46.2
55.0
53 .8
70.7
77.5
99 .6

121.6
135.5
152.8
L70.4
190.1

0
533

4,765
L4,L57
27 ,6L3
43 ,524
59, 800
76,452
93 ,492

110, 919
L28,734
L46 ,935
L6S,SzL
L84,493
2O3,849
223,6L2
243 ,8O3
264 ,424
285 ,473

o.o
3.5

31.8
94.4

184 .1
29L.2
4L2.8
539.8
659.5
794.5
922.L

1050.3
t-181. O

L329.6
1480.6
L626.3
L778.2
1933 .3
2093.3

Time increment (t) = 5. O min.I
I
t
I
I
I



I
I
I

POND-2 Version: 5.1? SIN:
EXEC{'IIED : O2-L2-L994 22:38:.57

Pond File: C:\BANDAK\G-199
Inflow Hydrograph: C: \BAt{DAK\e-rO
Out.flow Hydrograph: C: \BANDAK\OUT

INFLOW HYDROGRAPH

. PND

.IIYD

. HYD

ROUTTNG COMPUTATIONS

Page 2

t
I
I
I
I

TIME
(min)

INFLOW
(cfs)

I1+12
(cf s)

2S/E - O
(cf s)

2S/E + O
(cf s)

o-o
38 .0

1_05 .2
20L.7
327.L
457 .7
558.5
534. O

690.7
723.9
726.2
698 .9
645.2
574.2

ourFLow
(cf s)

ELEVATION
( fr)
47 .OO
48.05
44.56
49.08
49.65
50.18
50.57
50.85
51.08
5L.22
5L.23
51.12
50. 91
50.53

4.0
9.0

14. O

19. 0
24.O
29.O
34.0
39.0
44.0
49.0
54.0
59. 0
64 .0
59. 0

11.69
26.31
40.93
55. 54
70. 15
70.15
70. 15
70. 16
70. 15
58 .47
43-85
29 -23
L4 .62
0.00

38.0
67 .2
95 .5

L25.7
140.3
140.3
140.3
140.3
L28.6
102 .3

73. r.
43.9
L4.6

0.0
38.0

105.2
20L.4
317.3
4L8.2
493.6
550.4
s95.3
623.9
625.8
602.4
559.5
50s..5

0.00
0.00
0. 00
0.15
4 .87

19.75
32.42
4L.79
47.69
50: 03
50.19
48.27
43.31
34.37

I
I
T

I
I
I
I
I
t
I
I



I

I poND-2 Version: 5.1? s,/N:I ExEcIrrED: o2- L2-L9g4 22:38:s7
Page 3

t
I
I
I

* * * * * * * * * * * * * * * * * * suMl"lARy oF ROUTING COMPLIIATIONS * * * * * * * * * * * * * * * * * *

PONd FilC: C:\BANDAK\G-199 .PIID
Inflow Hydrograph: C:\BANDAK\G-10 -iIyD
Out,f low Hydrogrraph: C : \BAI\IDAK\OUI .IIYD

Starting Pond W.S. Elevation = 47.00 fe

***** Summary of Peak OuLfIow and Peak Elevat.ion *****

Peak Inflow = 70.15 cfs
Peak outsflow = 50.19 cfs
peak ElevaEion = 51.23 fE

***** Summary of Approximate Peak Storage *****

InitialStorage = Qcu-ft
Peak Storage From Storm = 101,398 cu-ft
Total storage in Pond = 

--;;;;;;;-;:;;

Warningr: Inflow hydrograph truncated on left side.

I
I
I
I
I
I
I
I
I
I
I
I
I



T

I POND-2 Version: 5.1? S,/N: page 4

Pond FiIe: C:\gaNOeX\e-rgg .pND
I Inflow Hydrograph: C:\elwoax\c-to .IryD
t OuEflow Hydrograph: C:\BANDAK\OU:I .nyD

EXECUTED: O2-I2-L994
Peak Inflow = 70.16 cfs 22:38:57
Peak Out.f low = 50.19 cfs

I Peak Elevatsion = 51.23 fE

FLow (cfs)
I 0.0 8.0 l_6. o 24.O 32.O 40. O 48. O s6. O 64.0 72.0 80. O 88. O

I ;------l-----l-----i !-----l-----l-----r-----t r-----r-----t-
i

I TIME
f (min)
-

* File : C: \BAI.IDAK\G- 10 . Hy-D emax = 70 .2 cf s
I x File: C:\BAT.IDAK\oUT .I{yD emax.= 50.2 cfs
I

I
r

I
I
t
I
T

I
I
t
I
T

I



I
t
I
I
I
I
I

POND-2 Version: 5-l?
EXECLIIIED : 02 - L2 - L994

S/N:
22 z 4L:.28

**********************************
**
* ROUTE ].99 - AREA G *
* 0199-047-F03-C50L-RW204 *
* s.w.M. PoND RTE 199 STA. 285 *
**
**
**********************************

.ITYD

. PIID

Page 1

Inflow Hydrograph: C : \BANDAK\G-2S
Rating Table file: C:\BANDAK\G-199

- - - -INITTAL CONDTTIONS- - - -
Elevation = 41.00 fts
Outflow = Q. O0 cfs
Storage = Q cu-ft

GIVEN POND DATA
INTERMEDIATE ROUTING

COMPUTATIONS

I
I
I
I
I
I

ETJEVATTONI OI'TFT,oW
(ft) | (cf s)

----t
STORAGE
(cu-ft)

23lE
(cfs)

2s/t + 0
(cfs)

47.OO
47.50
48.00
48.50
49. 00
49. 50
50. 00
50 .50
51. 00
51. 50
s2 .00
52.50
53 .00
53.50
54. 00
54.50
55. 00
55.50
56.00

0.0
0.0
0.0
0.0
0.0
1.0

14 .1
30.1
46.2
55. O

63 .8
70.7
77.5
99.6

L2L.6
135.5
152.8
170.4
190.1

0
533

4 ,765
L4 , L57
27 ,6L3
43,524
59,800
76 ,452
93 ,492

110, 919
L28,734
L46 ,935
L65,52L
L84,493
2O3,849
223,6L2
243,8O3
264,424
285 ,473

0.0
3.6

31. I
94.4

184. 1
290.2
398.7
509. 7
523 .3
739.5
858 .3
979.6

1103 .5
1230. O

1359.0
1490.8
L625.4
L762.9
1903 .2

0.0
3.6

31.8
94.4

184.1
29L.2
4L2.8
s39.8
569.5
794.5
922.L

1050.3
1181. O

L329.6
1480.5
L526 -3
L778.2
L933 .3
2093 .3

Time incremenE (t) = 5.0 min.I
I
I
I
I
I



I
I
I
I

POND-2 Version: 5.17 S/N:
EXECIITED: 02-L2-L994 22:4L:28

Pond File: C: \BAI{DAK\G- 199
Inflow Hydrograph: C:\BANDAK\G-25
Outflow Hydrograph: C: \BANDAK\OUI

INFI,OW HYDROGRAPH

. PND

.HYD

.HYD

ROUTING COMPUTATIONS

Page 2

TIME
(min)

INFLOW
(cf s)

IL+f2
(cfs)

2S/E - O
(cf s)

2S/E + O
(cfs)

OUTFLOW
(cfs)

ELEVATTON
(f L)

I
t
I
t

4.0
9.0

14.0
19.0
24.O
29 .0
34.0
39.0
44.O
49.0
s4.0
s9. 0
64 .0
59. 0

15.12
34 .03
52.93
7L.84
90.74
90.74
90.74
90.74
90.74
75.62
56.7L
37.81
18. 90
0. o0

49.2
87.0

L24.8
L62 -6
181. 5
r.81. 5
181. 5
181 .5
166 .4
L32.3

94 .5
56.7
18.9

0.0
49.2

135. 1
259 -4
391-5
504-5
591. 3
555. I
730. 0
772.3
7'19 .5
753.0
697.6
6L7'.5

0.0
49 -2

136-1
260.9
422.O
573.0
586.0
772.8
847 .3
896.4
904.7
874.O
809. 7
7L6.5

0. 00
0.00
0. oo
0.72

L5.26
34.22
47 .36
53.47
58 .64
62:03
62.60
50 .48
56.05
49. 51

47.O0
48.L4
48.73
49.36
50.04
50. 63
51. 07
51- 41.
51. 71
51. 90
51. 93
51. 81
51-55
51.19

I
I
I
I
I
I
I
I
I
I
I



I
t ;?##"x:'il:i; i;ll ",\;,41:28

Page 3

I
I
I
I
I

* * * * * * * * * * * * * * * * * * suMMARy OF ROUTTNG COMPUTATIONS * ** * * * * * * * * * * * * * * *

Pond File: C:\SANDAK\G-199 .PltD
Inf low Hydrograph: C: \BAI{DAK\G-25 . tTyD
Outflow Hydrograph: C:\BAI.IDAK\OIIT .IfyD

Starting Pond W.S. Elevat.ion = 47.00 fE

***** Surnmary of Peak Outsflow and Peak Elevation *****

Peak Inflow = 90.74 cfs
Peak Outflow = 62.60 cfs
Peak Elevation = 51.93 ft

***** Summary of.Approximatse Peak Stsorage *****

InitialStorage = 0cu-ft
Peak Storage From Storm = L26,304 cu-fE,

Total storage in Pond = 
--;;;-,;;;-;;:;;

Warning: Inflow hydrograph truncated on left side.

'l

I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
t

I
I
I
I
I
I
I

POI{D-2 Version: 5.17 S/N:

Pond File: C:\BAI\IDAK\G-I99 .pND
Inflow Hydrograph: C:\aAf.foaf\c-25 .HyD
out,f low Hydrograph: c: \BAI{DAK\oUT . HyD

Page 4

EXECUTED: Q2-L2-L994
22.:4:..:28Peak Inflow

Peak Outflow =
Peak E1evatsion =

90.74 cfs
62.50 cfs
51.93 fr

I

Flow (cfs)
0.0 10.0 20.o 30.0 40.0 50.0 60.0 ?0.0 80.o 90.0 1oo.o 110.0:------l-----t-----tt-----t-----i-----t-----tt-----!-----t-
I
I4 o -l *
I

lx *
9.0 -lx *

!x *
14.0 - lx *

lx *
19.0 -l x *

*!x
24.O - | x *

Iix*
29.O - | x *

Iix*
34.0 -l x *

Iix*39.0 -l * *
Iix*

44.O -l x *
Iix*49.0 -l * *
Iix*

54.0 -l * x
l*x59.0 -l * x
l* x

64.0 - ! * x
l*x
I
I

TIME
(min)

* File: C:\BANDAK\G-25 .IIY-D emax - 90.? cfs
x File: C:\BANDAK\otT .Hy:D emax = 62.6 cfs

,l

I



I
I
I
I
I
I
I

POND-2 Version: 5.12 S/N:
EXECUTED: O2-L2-L994 22 :42 :2A

*
*
*
*
*
*

Page 1

**********************************
*

ROUTE 199 - AREA G *
oL99-O47-F03-C501-RW204 *

s.w.M. PoIID RTE 199 STA. 285 *
*
*

**********************************

Inflow Hydrograph: C : \BANDAK\C-1OO
Rating Table file: C:\BANDAK\C-rgg

- - - -INITIAL COIIDITIONS- - - -
Elevat,ion = 41 . 00 ft
Outflow = Q.00 efs
St,orage = Q cu-ft

.HYD

. PND

GTVEN POND DATA
INTERMEDIATE ROUTING

COMPUTATIONS

I
T

I
I
I
I

ELSVATION

__i::l___
47.00
47.50
48 .00
48 .50
49. O0
49.50
50.00
50.50
51. O0
51.50
52.00
52 .50
53. 00
53.50
54.00
54.50
55. O0
55.50
55.00

outFLow
(cf s)

STORAGE
(cu-f t)

2S/E
(cfs)

2s/E + 0
(cf s)

0.0
0.0
0.0
0.0
0.0
1.0

14.1
30.1
46.2
s5.0
63.8
74.7
77.5
99.6

L2L.6
135.5
152.8
L70.4
190.1

0
s33

4 ,765
L4,t57
27 ,6L3
43 ,524
59, 800
76 ,452
93 ,492

110,919
L28,734
L45 ,935
L65 ,52L
L84,493
2O3 ,849
223,6L2
243 ,8O3
254,424
285 ,473

0.0
3.6

31. I
94.4

184.1
290.2
398.7
509.7
623.3
739.5
858.3
979.6

1103 .5
1230. O

1359. 0
1490.8
L625.4
L762.9
1903 .2

0.0
3.5

31.8
94.4

184.1
29L.2
4L2.8
539.8
569.5
794.5
922.L

1050.3
1181.0
L329.6
1480.6
L626.3
L778.2
1933 .3
2093.3

Time increment (t) = 5.0 min.I
I
I
I
I
I
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POi[D-2 Version: 5 . ]_7 S,/N:
EXECI.IIED: O2-L2-L994 22:4222O

Pond FiIe: C: \BAI\IDAK\G- 199
Inflow Hydrograph: C: \BANDAK\C-rOO
Outflow Hydrograph: C : \BANDAK\OUT

INFLOW HYDROGRAPH

. PND

.IIYD

. i{vD

ROUTING COMPUTATIONS

Page 2

I
I
I
I
I

TIME
(min)

INFLOW
(cf s)

f1+f2
(cfs)

2S/E - O
(cf s)

2S/E + O
(cfs)

OUTFLOW
(cf s)

ELEVATTONI(fr) 
i----i

47.oo I

48.2e i
4e.03 i
4e.80 |s0.63 i
s1.36 |

51. 94
s2 .44
s2.88
53 . r-5
53.22
53.07
52.77
52.30

4.0
9.0

14.0
19. 0
24 .0
29.O
34.0
39. 0
44.O
49.O
54 .0
59. 0
64 .0
69.0

21.13
47.53
73.94

100.35
L26.76
126.76
L26 -76
L26.76
L26.76
r.05. 53
79.22
52.82
26.4L
0.00

68.1
L2L.5
L74.3
227.L
253.5
253.5
253.5
253.5
232.4
184. 9
132.0
79.2
26.4

0.0
6A .7

190. 0
346.6
505.1
553 .5
78L.6
895 .4
997 .2

1050.2
1071. 0
1041.5

972.O
862'.6

0.0
68.7

190.1
364 .3
573.7
758 .6
907 .2

t_035.1
1148 . 9
1229.6
l.245.O
r_203.0
LL20.7

998 .4

0. o0
0-oo
0. 05
8.88

34.30
52 .47
62.77
59.88
75.83
84;73
8't .o2
80.77
74.36
67.9L

I
I
t
I
I
t
I
I
t
I
I
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I poND-2 version: 5.1T s/N: page 3I ExEcurED; a2-L2-L994 22:42:20

I
t

I 
****************** suMMARy OF ROTITING COMPUTATIONS *!r****************

Pond File: C: \BAf.rDAK\c-199 . pllD
I Inflow Hydrograph: C:\BANDAK\G_IOO .IIYD

I 
Ourflow Hydrog'raph: C:\BAr{DAK\OUI .H}aD

I St,arE.ing pond W.S. Elevation = 47-OO ft
I

***** Surnmary of Peak Outflow and Peak Elevation *****

r ;::l 3ffli:, = 'li:;i :f:Peak Elevation = 53.22 fE
I
t ***** Summary of Approximate Peak StorasJe *****

1| Initial SEorage = e cu-fts
I 

peak St,orage From Storm = L73,692 cu_ft
Tot,aL storage in pond = 

--i;;;;;;-;;:;;

I Warning: Inflow hydrograph t,runcated on left side.

.lr
I

I

I

r

I

I
I
I
.r

I
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I
I
I

4.0

I s!
14.0 -

I re.o -

24.O -

I 2s.o -

34.0 -

I 3e.o -

44.0 -

I 4e.o -

54.0 -

I se.o -

POND-2 Version: 5.17 S/N:

Pond FiIe: C:\BANDAK\G-199 .PND
Inflow Hydrograph: C:\BANDAK\G-100 .HYD
Outsflow Hydrograph: C:\BANDAK\OUI .HYD

Peak Inf low -- L26.76 cfs
Peak Out,fLow = 87.02 cfs
Peak ElevaLion = 53.22 fE

Page 4

EXECUTED: O2-L2-L994
22:42:.2O

*
*
*
*
*
*
*
*
*

Flow (cfs)
0 15 30 45 50 75 90 105 L20 135 150 16s-r-----i-----t-----r-----t r-----i-----l-----l-----!-----l-

x
x
x
x

x
x

x

64.0 -

x
x

x*
X*

*X
*:<

x
x

x
xI TTME

(min)

I * Fire: c:\BAr\rDAK\c-1oo .HyD emax = 126.8 cfsr x FiIe: C:\BAr.rDAK\oUT .HyD Qmax = 87.0 cfs

I
I
I
I
,l

I
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